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OUR VETERAN COOPERATIVE OBSERVERS 


By J. B. Kincer 
(Weather Bureau, Washington, December 1935] 


During recent years, especially the tragically droughty 
ones of 1930 and 1934, the importance of weather and 
climate to the well-being of man, and their influence on 
our economic life as a nation, have more than ever before 
been forcibly impressed upon the public mind in this 
country. During such trying times the Weather Bureau 
is literally swamped with inquiries from Government 
officials, especially those having to do with relief and 
agricultural matters, and also from the general public, 
as to what it all means, and whether anything like it 
ever occurred before. 

With regard to the importance of climate: Some time 
ago the President of the United States appointed a Science 
Advisory Board, composed of outstanding men in different 


scientific fields. The following are excerpts from the 
Board’s report: 
* * * Much depends on the proper development of clima- 


tology in the United States, for it has an intimate relation to every 
form of land study, and an important bearing on land policy. 
* * * In whatever way we think of the land, or whatever land 
it is that claims our attention, that land is conditioned by the sky 
under which it lies, by the climate which is proper to it. * * * 


Fortunately, to answer such questions a mass of clima- 
tological data is available. Literally millions of records 
are on file in the Weather Bureau; and, in view of their 
demonstrated public value and the necessity for the col- 
lection in extenso of data at many locations, covering 
long periods of time, it is of interest to review briefly the 
early weather observations in the United States that 
Snaliy developed into the present comprehensive clima- 
tological organization. Naturally, in such a history we 
find an honor roll of cooperative observers, who have to 
their credit long, devoted, and faithful service in observ- 
ing and reporting weather conditions from day to day, 
year in deat weak out. No story of the collection of basic 
climatic data would be complete without recognizing 
these faithful observers of the Nation’s weather. 

Early weather observations and weather studies in 
this country were made in a spasmodic manner by several 
uncoordinated agencies. As far as known, the first 
records on the erican Continent were kept by the 
Rev. John Campanius at Swedes Fort, near Wilmington, 
Del., in 1644; but there followed more than a century 
and a half for which only fragmentary historical refer- 
ences to the subject are available. In 1817 Josiah 
Meigs, Commissioner of the General Land Office, issued 
a circular soliciting meteorological observations from the 
registrars of land offices in different parts of the country, 
and 2 years later the Surgeon General of the Army 


established a system of weather records at United States 
Army posts, About 20 years later, in 1842, James Espy 


was designated by Congress as meteorologist to the 
e Office of 


United States Government and assigned to 
the Surgeon General of the Army. 
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nape ie thereafter, in 1847, Prof. Joseph Henry, Secre- 
tary of the Smithsonian Institution, submitted a program 
of organization and work for that Institution, which 
included a system of meteorological observations for 
“solving the problem of American storms.’”’ From this 
date the Smithsonian was active in the development of 
meteorology in the United States. In 1865 the Honorable 
Isaac Newton, United States Commissioner of Agri- 
culture, endorsed a recommendation of Professor Henry’s 
that a more extensive weather service be established for 
the benefit of agriculture; and 5 years later, in 1870, the 
Congress of the United States accepted Newton’s recom- 
mendation by enacting a joint resolution requiring the 
— of observations at all military posts in the United 
tates. 

About 20 years later, in 1890, we come to the birth ef 
the Weather Bureau, as it now exists. In that year an 
act of Congress established the present institution, 
transferring all official meteorological work, theretofoor 
handled by several uncoordinated agencies, to the 
Weather Bureau in the Department of Agriculture. 
This act went into effect July 1, 1891, and provided 
among other things, for the taking of such meteorological 
observations as may be necessary to establish and record 
climatic conditions in the United States. 

In giving this order for collecting sufficient records to 
estabiish the climatic characteristics of the United States, 
the Congress probably did not realize the magnitude of 
the undertaking. ile literally thousands of stations 
were necessary, the funds available for the inauguration 
of the work were wholly inadequate to finance the project, 
especially if the observers were to be compensated for 
the taking of observations and rendering reports; only a 
limited number of meteorological instruments could be 
provided. Under these conditions, there was inaugu- 
rated an extensive system of cooperative observations, 
and the Bureau today is proud of the results attained. 

The report of the President’s Science Advisory Board, 
previously referred to, contains the following statment 
regarding this service: 

* * * The climatological service of the Weather Bureau 
is one of the most extraordinary services ever developed any- 
where, and probably nets the public more per dollar expended 
than any other government service in the world, inasmuch as 
practically all of this work is done by 4,500 unpaid ‘‘cooperative 
observers”, to whom the Weather Bureau has furnished rain 

ages and thermometers, and whom it has inspired, for the mere 
Gre of the work, to keep meteorological records and send in monthly 
reports. * * * 

It really is a remarkable service. We can hardly con- 
ceive of so man ple, in all parts of the country, 
freely giving of their time to make the necessary obser- 
vations and reports whi day in the year, and year 
after year, some of them for 30, 40, and even more than 
50 years. The Weather Bureau now has nearly 5,000 
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cooperative observers, who serve without compensation; 
and this means that, if for each, on the average, there 
is required, say, a minimum of 15 minutes a day to take 
and record the observations, answer numerous questions 
about local weather, and make the regular monthly 
reports, the total of time contributed to the Government 
for the entire service would amount to 15,000 full days 
of work each year. We know of no other Government 
cooperative enterprise that even remotely compares 
with the climatological service of the Weather Bureau; 
that is, where considerable of the time of those cooper- 
ating is required every day in the year, even including 
Sundays and holidays, for ber periods of time. 

An examination of the roster of the Bureau’s coop- 
erative observers discloses some interesting facts with 
regard to the period of time many of them have served 
continuously. Some 300 have to their credit 25 years 
or more, during which time daily observations have 
been made and monthly reports rendered to the Bureau. 
Included in this list who have served their country with- 
out monetary compensation for more than a quarter of 
a century, we find what may be considered an outstanding 
honor roll, containing the names of those who have 
served from 40 to more than 50 years, or who within a 
few months will have to their credit 2 score years of 
continuous service. The list is as follows, arranged in 
order of length of service to the end of October 1935: 

More than 50 years.—Mr. Elwood Kirkwood, Mauzy, 
Ind.; Mr. Edward L. Redfern, Taunton, Mass.; Mr. 
William C. Harris, Dover, N. J. 

Forty-nine to years.—Miss L. B. , Fly- 
mouth, Mass.; Mr. S. M. Painter, Bangorville, Ohio 
(P. O. Fredericktown, Ohio). 

Forty-eight to forty-nine years —Mr. J. H. Aschenbeck, 
1730 Penn Avenue, North Minneapolis, Minn.; Mr. 
Samuel P. Willard, Colchester, Conn.; Mr. E. V. Zoeller, 
Tarboro, N. C. 

Forty-seven to forty-eight 
Lafayette, La.; Mr. T. B. 
Wm. Y. Barr, Huntsville, Tex. 

Forty-six to forty-seven years—Mr. Charles Green, 
Le Roy, Colo. (P. 6. Sterling, Colo.). 

Forty-five to forty-six years——Mr. David E. Hadden, 
Alta, lowa; Dr. E. H. Raffensperger, Marion, Ohio; Mr. 
D. G. Gallett, Aberdeen, S. Dak.; Mr. G. S. Clingman, 
Oakdale, Nebr. 

Forty-four to forty-five years—Mr. Emil V. Wernick, 
Hillsboro, Wis.; Mr. Charles J. Salick, Watertown, Wis.; 
Mr. F. L. Williams, Postville, lowa; Dr. C. W. Bolton, 
Pontotoc, Miss.; Mr. Emil Britt, Jacksonville, Oreg.; 
Mr. H. M. Watkins, Danville, Va. 

Forty-three to forty-four years.—Mr. J. E. Scanlan, 
Bee Branch, Ark.; Mr. B. P. Gaillard, Dahlonega, Ga.; 
Mr. O. C. Nussle, Walnut, Ill.; Mr. O. E. Skinner, 
Columbus, Kans.; Mr. Geo. W. Richards, Maple Plain, 
Minn.; Mr. Fred A. Tower, Concord, Mass.; Mr. Charles 
J. Hoof, Napoleon, N. Dak.; Miss Alice B. Scudder, 
Moxee, Wash. (P. O. Yakima, Wash.); Mr. Barry C. 
Hawkins, Rock House, N. C. (P. O. Highlands, N. C.). 

Forty-two to forty-three years—Mr. W. J. Casey, 
Knoxville, lowa; Miss Annette Koch, Logtown, Miss. 
(station Pearlington); Mr. H. H. Crisler, Port Gibson, 
Miss.; Mr. Richard Pohl, Los Lunas, N. Mex.; Mr. John 
W. Barr, Vickery, Ohio; Mr. Andrew Helfrick, Lycippus, 
Pa. (P. O. R. F. D. Latrobe); Mr. J. J. Starley, Fillmore, 
Utah; Mr. Hans Mumm, Rosalia, Wash. 

Forty-one to forty-two years.—Mr. George H. Carpen- 
ter, Pine River, Wis.; Mr. Frank H. Park, Scottsburg, 
Ind.; Mr. Leon F. Sanders, Plain Dealing, La.; Mr. 


ears.—Mr. J. J. Davidson, 
oyd, Emporium, Pa.; Mr. 
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James R. Stewart, Princess Anne, Md.; Mr. James R. 
Hopley, Bucyrus, Ohio; Mr. C. A. Patton, Wooster (1), 
Ohio; Mr. John Carter, Luling, Tex.; Dr. A. F. Long, 
Madison, Nebr. 

Forty to forty-one years——Mr. Harold Swenson, New 
London, Minn.; Mr. W. C. Rowell, Zumbrota, Minn.; 
Father Adelhelm Hess, Conception, Mo.; Mr. Allen 
Smith, Lost Creek, W. Va.; Mr. Carl Starck, Rogers, 
Ark.; Mr. J. L. Hurley, Lenox, Iowa; Mr. John Desch- 
neau, Reads, Minn.; Mr. James E. Lee, Woodville, Miss.; 
Mr. F. J. Bellows, Kimball, Nebr.; Mr. W. H. Hosmer, 
Leominster, Mass.; Mr. F. W. Clark, Medins, Ohio; 
Mr. Samuel G. Wilson, Rugby, Tenn. 

The following lack only a 6 months of ast | 40 years’ 
service.— By les. E. Kissinger, Fergus Falls, Minn.; 
Mr. E. D. Howe, Table Rock, Nebr.; Mrs. S. W. Sussex, 
Highmore, S. Dak.; Mr. E. H. Parnell, Graton, Calif. 
(P. O. Sebastopol, Calif.); Mr. T. A. Ashcraft, Monroe, 
N. C.; Mr. Winfield S. Guiles, Shawmont, Pa. (P. O. 
Manayunk, Pa.); Mr. J. W. Lillard, Decatur, Tenn.; 
Mrs. J. W. Fleming, Ashwood, Tenn. (P. O. Columbia, 
Tenn.); Mr. C. L. Gold, Cream Hill, Conn.; Mr. H. L. 
Devin, Sedro-Wooley, Wash. 

In addition, a number of families have carried on 
cooperative work for periods above mentioned; and 
several institutions have furnished reports for more 
than 60 years. 

It will be noted that the above list contains the names 
of three observers whose period of service covers more 
than half a century. These, whose photographs are here 
presented, deserve special mention: 

Mr. Etwoop Krrxwoop, Mauzy, Ind., shown stand- 
ing by his shelter on his farm near the little village of 
Mauzy, Ind. (P. O. Rushville, Ind.), completed 54 years 
of weather observations on February 1, 1935. Through- 
out this entire period observations have been taken on 
the same farm and practically on the same spot. A 
letter from Mr. Kirkwood, in his own handwriting, gives 
much interesting information regarding his Weather 
Bureau work, but space will not permit reproducing it 
in full. He was born July 10, 1857, and grew up to man- 
hood on his father’s farm. He states that he attended 
the district school, read good books, and delighted in 
discussions with older people well versed in scientific 
subjects, such as geology, astronomy, physical geog- 
raphy, and meteoro ogy About 1868 he was influenced 
by an uncle to study local weather conditions and in his 
diary there are weather notes prepared by his father in 
the seventies. In the early eighties he purchased maxi- 
mum and minimum thermometers and a mercurial 
barometer and has been a most valuable and faithful 
cooperative observer since that time. 

Mr. Epwarp L. Reprern, Taunton, Mass., also shown 
standing beside his instrument shelter, began observa- 
tions on June 17, 1885, and his record has continued 
without interruption from that date. Instruments were 
exposed at the Taunton Water Works, where he was 
connected with the engineering service of the plant, 
and. in addition to serving the Weather Bureau more 
than half a century, he has passed his fifty-ninth year 
with the water department. Mr. Redfern is 86 years 
‘“‘young”’, and his reports continue to be of the same 
high standard that has characterized them through all 
these years. 

Mr. Wi.uiam C. Harris, Dover, N. J., was born in 
England, November 26, 1862, and came to this country 
before he was 6 years old. He became interested in the 
weather and began taking observations in 1879 and has 
a complete record since that date. On March 1, 1885, 
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FIGURE 2.—Mr 


. Edward L. Redfern, cooperative observer, United States Weather Bureau, Taunton, Mass., June 17, 1885 


to date; 86 years old. 
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FIGURE 4.—Miss Louisa B. Knapp, cooperative observer, United States Weather Bureau, Plymouth, Mass. Miss Knapp has served as cooperative observer for 49 years. 


FiGuURE 6.—Miss Alice B. Scudder, cooperative observer, United States Weather Bureau, Moxee, Wash. Miss Scudder began observations on March 11, 1892, and has rendered 
reports regularly since that date. 


FIGURE 5.—Miss Annette Koch, cooperative observer, United States Weather Bureau, Pearlington, Miss. (P.O. Logtown, Miss.). Miss Koch has been cooperative observer 
since the early nineties. 
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he was enlisted as a cooperative observer in the Weather 
Bureau and has never failed to render reports during 
this entire period. He is a jeweler. 

It is of interest to note that among the nearly 5,000 
cooperative observers of the Weather Bureau there are 
more than 300 women, 3 of whom have more than 40 
years’ service to their credit. These, whose photographs 
are presented, represent widely separated sections of the 
country—New England, Dixie, and the Pacific North- 
west: 

The dean of women observers is Miss Louisa B. 
Knapp, who is shown (fig. 4) standing beside her rain 
gage at Plymouth, Mass. Miss Knapp has served for 
49 years. 

In figure 5 is shown Miss ANNETTE Kocu, observer at 
Pearlington, Miss. (P.O. Logtown), who has served nearly 
43 years. Miss Koch’s father kept a private record of 
weather for many years previous to his death in the 
early nineties, after which she continued the observational 
work. She writes: “It has been my pleasure since my 
father’s death to perform this little service to the best of 
my ability, and I hope to be allowed to continue as long 
as my work is acceptable to the Weather Bureau.” 
Observations throughout all of these years have been 
made on a small farm established by her father in 1852. 

In figure 6, reproduced from a small photograph, Miss 
Auice B. Scuppr, observer at Moxee, Wash., is shown. 
Miss Scudder began observational work for the Bureau 
on March 11, 1892, and has continued ever since. The 
equipment was obtained at the instance of her father, who 
was one of the first to locate in the Yakima Valley. She 
has been a kindergarten teacher in Yakima for 35 years, 
and has proven a very conscientious and faithful observer 
for the Weather Bureau. 

Limitation of space prevents the citation in this brief 
summary of many other interesting records, but we can- 
not refrain from mentioning Mr. WerEsTEeRN 
Deseret, Utah. Mr. Western has passed his ninety-second 
birthday and is probably the oldest observer in the coop- 
erative service of the Weather Bureau. He is still active 
and enthusiastic about his weather work, which has been 
performed faithfully at practically the same location 
since September 1899. 


WHY DO THEY DO IT? 


In the hustle and bustle of our present-day busy world, 
when many people ask ‘‘What is there in it for me?’’, we 
may be prone to think that in the matter of assuming the 
obligations of a cooperative observer of the Weather 
Bureau, where certain exacting duties must be performed 
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every day in the year during most of one’s natural life 
the mclination would be to inquire ““Why should I do all 
this work without receiving any monetary compensa- 
tion?” In other words, we may question just what it is 
that impels people to voluntarily make this work prac- 
tically a lifetime job. 

This question is eloquently answered by an esteemed 
and lovable member of our official family, Judge A. S. 
Peacock, Wakeeney, Kans., who faithfully observes the 
weather “‘way out where the West begins.”” The Judge 
recently wrote a delightful sketch entitled ‘Keeping 
Weather Records”, which was published in the ‘Western 
Kansas World’’, from which the following is quoted: 


On this Ist day of August 1935, I am beginning my thirty-first 
year of continuous service as the duly appointed cooperative 
weather observer at Wakeeney, Kans., and among the 140 such 
observers in the State only 4 have served longer. Only once in all 
of our 30 years on the job have we failed to send in a monthly 
weather report to the Topeka office of Uncle Sam’s Weather 
Bureau. Almost every week we have sent in a weekly report and 
for a part of the year two reports. In all the past 30 years we have 
not failed that many days (an average of 1 day per year) to observe 
and record the various data that make up the daily weather record 
at any given place, and that, we may be allowed to say, is some 
record for faithful attention to what many people would consider 
dull details. * * * In all the past 30 years or 360 months, 
for all those 1,560 weekly reports, for the making of those 10,957 
daily records, we have never been paid a penny—nor expected a 
penny from anyone. * . 

Is the making of these weather records considered worth while? 
It would seem so; these records are frequently used in the trial of 
cases in various courts. It would further seem so if we may judge 
by the number of inquiries for weather facts. Within the past 
10,957 days we have answered at least that many questions coa- 
cerning the weather. And that would be a rather low average— 
only one question per day. If the weather be extra cold or unusu- 
ally hot; drought or a out for a flood of inquiries; 15 
to 40 in 1 day, occasionally. Think of the work of merely taking 
the phone receiver down 10,000 times! And right here our envious 
friend is prone to feel that any man would be foolish to work 30 
years on any kind of a job without pay. He is too small and 
narrow to be able to conceive that any man or woman would work 
for mere satisfaction; their own ape ges satisfaction; the pleasure 
of their neighbors, or the benefit of generations that are yet to 
come and take possession of the land. 

Yes, it is a lot of work and daily bother, but we like it. After 
30 years of the habit there is a sort of unexplainable attraction o: 
fascination about it. Yes, we like to answer questions about the 
weather, though occasionally some of them are called in at very 
inopportune times. But let ’em come! We are he-e to be useful, 
and nothing affords us greater pleasure than to add in some small 
degree to the pleasure and satisfaction of others. 


Mr. S. D. Flora, Weather Bureau section director for 
Kansas, Topeka, appends the following note: ‘Recently 
Mr. R. C. Harlan, at Walnut, has died, leaving only 
three cooperative observers in Kansas who have served 
longer than Judge Peacock. The passing of these older 
observers is a matter of keen regret to us.” 


SNOW GARLANDS ON TREE LIMBS 


By W. J. Humpnreyrs 
[Weather Bureau, Washington, December 1935] 


In the May 1935 issue of the WEATHER 
Review I published an account of a very fine snow gar- 
land, photographed by Mr. P. E. Gibson of East Grand 
Rapids, Mich., and gave an explanation of how this “rope 
of sand” hangs together. A pleasing echo of this article 
has just been received (Dec. 13, 1935) from Mr. Maurice 
Blaisdell of Goffstown, N. H., who says that on December 
1, 1935, a damp snow fell that melted on the roads but 
clung to the trees. The next ae snow-garlands 
were seen hanging on several trees, and the accompanying 
pictures of some of them were taken at about 12:45 p. m. 
of that day. 

The temperature was 33° F. at 7 a. m. and 37° at noon. 
Also, the sky was overcast and there was no wind, and the 


rlands therefore remained intact all day. After dark, 
10wever, there was wind, and by the next morning, De- 
cember 3, though the temperature was then down to 21°, 
the garlands, and most of the other snow on the trees, 
had fallen. 

The length of the garland in figure 1 was about 12 
inches between points of support, and its thickness 1% 
inches. The rope of figure 2, about 1% inches thick, hun 
along a limb in several loops, as shown, like rolls of card 
wool. 

Well-developed snow garlands are unusual, especially 
those of long spans—several feet— but they do occur and 
well merit being hunted for when conditions for their 
formation are right. 
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THE ATLANTIC-GULF OF MEXICO HURRICANE OF OCTOBER 30 TO NOVEMBER 8, 1935 


By E. Hurp 
(Weather Bureau, Washington, December 1935] 


Following closely upon the Caribbean hurricane of 
October 19-26, 1935, described in the preceding issue of 
the Review as moving over a peculiar and unprecedented 
track, the hurricane of early November 1935 will likewise 
pass into history as a tropical storm of erratic movement, 
and the first of record to develop hurricane intensity at so 
-_ a date over the southern part of the Florida Penin- 
sula. 

This storm seemingly was of extratropical origin, since 
it first appeared as a small and weak depression central 
about 32° N., some distance east of Bermuda, early on 
October 30. It progressed west-by-north, passed close 
north of Bermuda, and, continuing in a general west-by- 
north to west-northwesterly course with increasing in- 
tensity, became a distinct threat to the entire Carolina 
coast by the morning of November 1. During the night of 
November 1, however, it unexpectedly turned south- 
westward, and by the 2d proceeded almost due south, 
crossed the northern extremity of the Bahamas on the 3d, 
and then passed southwesterly across the lower Florida 
Peninsula into the Gulf of Mexico on the 4th. In the east 
Gulf it formed an incomplete loop by first moving west- 
ward, then northward toward the Alabama coast, and 
finally eastward nearly to the central west coast of Florida. 
It did not reach this coast, but entirely disintegrated before 
8 p. m. on November 8. 

This storm throughout its history was of comparatively 
small diameter, and its hurricane winds covered only a 
narrow band. 

During October 30, anticyclonic conditions prevailed to 
the west, north, and northeast of Bermuda, with little 
signs of breaking, yet at the 8 a. m. observation Ber- 
muda’s pressure had fallen decidedly since the previous 
night to 30.04, with wind from the north, force 7. At 8 
p. m. of the 30th, pressure at Bermuda had fallen further 
to 29.86, with wind from the northwest, force 4. A short 
distance to the northwest of the island, the British steam- 
ship Monarch of Bermuda had a northwest wind of force 
7, barometer 29.80. A definite Low was thus indicated 
to be advancing close to the northward of the island. 

On the 31st the center of the disturbance moved west- 
by-north and showed definite signs of developing hurri- 
cane intensity. Near midnight on October 31, the 
American steamship W. H. Inbby at latitude 34°43’ N. 
and longitude 69°16’ W. entered the zone of gale winds, 
reporting southeast, force 8. The gale winds continued 
until the afternoon of November 1, changing only slightly 
to an east-southeast direction and attaining force 9. 
The lowest barometer reading on this vessel was at 2 
a.m. on November 1, when a corrected value of 29.58 
inches was indicated. A few hours later the American 
steamship Altair, on the west side of the disturbance at 
33°54’ N., 74°56’ W., reported northwest gales with a 
barometer reading of about the same value as that on the 
W. H. Libby. 

The weather chart prepared at 8 a. m., eastern standard 
time, November 1, is reproduced in chart IX, at the end of 
this Review. This places the center of the disturbance 
at about 34° N., 70%° W. The lowest barometer at this 
time probably was 29.20 inches or less. At 10 a. m. of 
this date the American steamship W. C. Teagle encount- 
ered a southeast gale of force 10, in 35°00’ N., 68°50’ W., 
with, however, only a moderate depression of the barom- 
eter. At 2 p. m. of the Ist the American steamship 


Borinquen, in 35°20’ N., 72°05’ W., reported a barom- 
eter reading of 29.26 inches, wind east, force 11, as the 
ship came closest to the north side of the intensifying 
storm center. At 4p. m., as the storm moved westward, 
she was in the northeast quadrant, with wind southeast, 
force 10, and pressure risen to 29.46. Eight hours later, 
at midnight, the American steamship W. S. Farish 
experienced a northeast gale of force 11, barometer 
29.42, in 34°30’ N., 75°00’ W. These observations 
indicate how closely the gale winds on the western side 
of the hurricane approached to the North Carolina coast 
during November 1. The maximum wind velocity 
observed at Hatteras on this day was 40 miles per hour 
from the north. 

Between the mornings of November 1 and 2, and 


particularly during the night of the Ist, the storm 
center took a peculiar turn toward a more southerly 
course. By 8 p. m. eastern standard time, the hurricane 


had already shown a tendency to move southward by 
changing its course from west-by-north, to west-south- 
west. On the morning of November 2 it was headed 
toward the south-southwest and moving somewhat more 
rapidly than before, but still at the moderately slow rate 
of about 13 miles per hour. 

This abnormal change in direction was accompanied by 
a further increase in intensity. The American steam- 
ship Jowan passed through the central calm area at about 
2 a. m. on November 2, in 33°30’ N., 74°42’ W. The 
barometer at that time stood at 28.94 inches. Just 
before the passage through the calm, the wind had 
attained force 12 from the north-northeast. Force 12 
from southwest shortly thereafter indicated that the 
ship had passed from the calm center into the other side 
of the hurricane. The highest wind intensity, force 12, 
however, was only momentary according to the reports of 
Capt. L. Laverge, for the vessel soon ran into a wind of 
force 10 from north-northeast. By 6 a. m., the ship, 
which was heading toward Norfolk, passed out of the zone 
of gales as the wind, which was then east-northeast, 
diminished to less than force 8. 

The position of the center on the morning of No- 
vember 2 is shown by chart X. (The full track of the 
storm with its various positions, is shown in connection 
with chart XII.) 

The center on November 2 was nearly 200 miles south 
of Cape Hatteras. During the next 24 hours the storm 
moved south-southwest to south at about 13 miles per 
hour to a position at 7 a. m., November 3, about 100 
to 110 ale north-northeast of Great Abaco Island, 
Bahamas. At 9:30 a. m. the British steamship Queen of 
Bermuda, about 75 miles north-northeast of Hopetown, 
Great Abaco Island, in 27°41’ N., 76°32’ W., was in 
the hurricane center, with a barometer reading of 28.46 
inches, the lowest reported for this storm. The vessel 
hove to for an hour during the passage of the central 
area, in which only a moderate easterly breeze was 
ao gma surrounded by a narrow band of hurricane 

inds. 

The following description of the subsequent action of 
the storm is t hg from the report of Gordon E. Dunn, 
forecaster of the Weather Bureau at Jacksonville, Fla. 

At 7 p. m. November 3 the center was a short distance north of 


Hopetown, Great Abaco Island. The rate of movement between 
10 a. m. and 7 p. m. this date was between 6 and 7 miles per hour, 
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just about half that of the previous day. Thus it would seem that 
the change in direction of movement (see below) took place in 
the afternoon and early night of the 3d when the rate of trans- 
lation was the slowest. Hurricane winds lasted on Great Abaco 
from 1 to 3 hours. According to press reports 14 lives, including 
that of the Commissioner, were lost on this island, notwithstanding 
very definite and adequate warnings as well as the fact that the 
storm was barely of hurricane intensity and was of short duration. 


It may be added that Commissioner John Eldridge 
Russell lost bis life, through the sudden swing of a ship’s 
boom which threw him into the sea, while engaged in 
distributing relief supplies from a sailboat to islanders 
who suffered in the hurricane of the previous September 
28. Five vessels of the island sponge fleet were reported 
lost. 

“After passing over Great Abaco Island between 
Hopetown and Green Turtle men if continues Mr. 
Dunn’s report, “the storm pursued a straight course 
west-southwest to Miami.” 

A report from the American steamship Arizpa, Mobile 
toward London, caught in the hurricane off the south- 
east coast of Florida, states that the barometer stood at 
28.72 inches (corrected) from 11 a.m. until noon of the 
4th, at and close to 25° 55’ N., 79° 55’ W., while hurri- 
cane velocities from north and northeast were experienced 
between 10 a.m. and 1 p.m. 

As the storm struck the lower southeast coast of Florida 
on the 4th, winds of gale force extended northward to 
West Palm Beach, while winds of hurricane force of short 
duration were confined to the Fort Lauderdale-Miami 
neighborhood. 

To quote from the report by the Weather Bureau at 
Miami: 

Winds of force 12 from the east, with lowest barometer of 28.86 
inches, were reported by Coast Guard base 6 at Fort Lauderdale, 
Fla., while winds of hurricane force, with heavy seas, and lowest 
barometer of 29.10 inches at 1:45 p. m., were reported from Fowey 
Rock Lighthouse. The time of occurrence of the lowest barometer 
at Fort Lauderdale was 1 p.m. In Miami, which was directly in 
the path of the center of the disturbance, the lowest barometer was 
28.73 inches at 1:45 p. m., and the maximum wind velocity 75 miles 
per hour from the southeast at 2:07 p.m. The extreme velocity 
(fastest mile) was 94 miles per hour at 2:17 p. m., at which time 
exceptionally a gusts and considerable pumping of the barom- 
eter were noted. he duration of the lull at the downtown office 
and the airport station was practically the same, being 1 hour and 
5 minutes, the exact center of the storm passing between the two 
points as the wind backed from west-northwest to southeast at the 
airport station, and veered from west-northwest to southeast at 
the downtown office. A lull of 1 hour was reported from Sunn 
Isle, which is a short distance north of Miami Beach, while a | 
of 15 minutes was noted at Hallandale, Fla. 

The report on to say that, from the information 
at hand, the width of the eye of the storm is estimated at 
15 miles. The sky did not clear, at least matenally 
although the rain stopped and some persons reported 
seeing the sun for a short time. 

Damage to buildings in the Miami area, including that 
done by water to interiors after roofs were demolished or 
torn, was estimated at $4,500,000; public utility losses, 
$750,000; small craft in harbor, $120,000. The loss to 
vessels was confined mostly to two yachts which broke 
from their moorings and drifted into the causeway, as 
other small craft secured safe anchorage in the Miami 
River. Damage estimated at $150,000 was inflicted on 
trees and a py shrubbery in the city and surrounding 
territory. The total property loss in Miami and vicinity 
is estimated at $5,500,000. Although 115 persons are 
known to have been injured in the area extending from 
Fort Lauderdale southward to Miami, and southwest- 
ward across the lower end of the peninsula, fortunately 
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orida and Great Abaco Island is thus placed at 19. 

The position of the storm, together with pressure and 
wind distribution over surrounding areas, is shown for 
the morning of November 4 in chart XI, only a few hours 
before the center reached Miami. 

From the Florida east coast, the hurricane center 
crossed the Everglades and entered the Gulf of Mexico 
near to or just north of Cape Sable on the evening of the 
4th. On the morning of the 5th, the storm was central 
near 25° N., 83° W. During this day the British motor- 
ship Horn Shell reported winds of hurricane force at two 
different observations in the southeastern Gulf. This 
ship was the last to report similarly intense winds, as the 
storm moved forward subsequentiy to the 5th with rapidly 
decreasing energy, recurving gradually to the right. 

Shortly after midnight on the early morning of the 6th 
the American steamship Mariana encountered a northerly 
gale of force 9, which continued for several hours during 
the ship’s progress northward toward Mobile. The 
lowest barometer reported by the Mariana was 29.77, in 
25°49’ N., 85°42’ W., at5a.m. At about 8 a. m. of 
the 6th the American steamship Hanover, in 27°00’ N. 
86°12’ W., encountered the last reported gale, a wind o 
force 8 from the south, in connection with the storm. This 
ship, in a voyage from Baltimore toward New Orleans, 
had previously encountered whole gales (force 10) along 
the storm track—the first experienced on November 2, 
in 33°53’ N., 75°38’ W., and the second on the 4th, in 
25°22’ N., 80°06’ W. 

On the evening of the 6th the center of the disturbance, 
moving northward, had attained its westernmost location 
at about 87° W., in about 27° N., and was showing a 
small tendency to recurve into north-northeast. There- 
after, on the 7th and 8th, the narrowing depression moved 
northeast, and then east until its complete dissipation. 
During the last 3 days of its existence in the Gulf, while 
it affected the direction of the coastal winds to the north- 
ward and eastward, it caused no fall from normal barom- 
eter at coast stations from New Orleans to Tampa. 

In discussing the winds, clouds, precipitation, and 
tidal effects observed in connection with the storm, G. E. 
Dunn, of the Jacksonville Weather Bureau Office, says: 

Many peculiarities attended this storm aside from its most 
unusual path. About 0.24 inch of rain fell at Miami before the 
arrival of the lull and about 3.80 inches after passage of the center. 
I have no recollection of any such rainfall distribution at any place 
over which the center of a tropical storm passed. Indeed, the 
heaviest rainfall usually occurs in the front quadrants and least in 
the rear. Reports from cooperative stations indicated that decid- 
edly heavier precipitation occurred in the left-hand quadrant than 
in the right, also unusual. Winds prevailed in greater conformity 
to precedent and near hurricane winds prevailed for about twice 
the distance to the right of the center than to the left. The wind 
circulation in the Bahamas and on the southeast Florida coast did 
not conform exactly to the type case for a circular Low. After the 
center had passed to the south, northwest winds continued for 
several hours after one would have expected north or northeast 
winds. The hurricane was apparently not wholly circular and had 
several extratropical characteristics. » cirrus clouds outran the 
storm to any extent. Miami reported that the first clouds appeared 
as a solid alto-stratus cloud sheet moving rapidly in from the 
northeast about 9 hours before the arrival of the lull. Although 


the center of the storm passed about 300 miles east of Jacksonville 
and the visibility was very good, no clouds at all were visible on 
the eastern horizon. 

No report of any extremely high tide in connection with this 
storm has been received. At Miami a tide of 5 feet, 2.2 above 
normal, was reported at 2 p. m., a few minutes after passage of the 
calm center. At Pigeon Key in Biscayne Bay, an estimated reading 
of almost 6 feet was made. A high tide was reported at Fort Lau- 
derdale following passage of the axis of the storm center and wind 
shift from northwest to easterly, but details are lacking. 
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R. A. Dyke, of the Weather Bureau forecast center at 
New Orleans, in reporting on the tidal conditions in 
that district during the final stages of the storm, said 
that “tides were highest on the 6th and 7th, but did not 
exceed 1.5 feet above normal from Pensacola to Apalachi- 
cola, and were lower than that elsewhere.” 


Warnings issued by the Weather Bureau in connection 
with the hurricane were ample and timely. On the morn- 
ing of October 31, when the storm was a short distance to 
west-northwestward of Bermuda, the Bureau issued an 
advisory warning, and followed it by a second advisory 
message after receipt of the evening observations of the 
same date. On November 1 storm warnings were ordered 
up on the North Carolina coast, and on the 2d, extended 
to Charleston, S. C., with cautionary warnings covering 
the whole east coast to the southward. Full information 
of the movements of the storm on the 3d, accompanied 
by cautionary advices, were broadcast to all vessels and 
interests from the Bahamas to the Florida coast. The 
first order to hoist hurricane warnings was issued by the 
Jacksonville office on November 4, 1935, as follows: 
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Hoist 7:30 a. m. hurricane warnings Miami to Stuart and north- 
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east storm warnings north of Stuart to Titusville. Tropical storm 
of small diameter but accompanied by hurricane winds has changed 
its course during the night and now seems to be moving in a west- 
ward direction over Bahama Island which is about 100 miles east of 
West Palm Beach moving about 7 to 10 miles per hour. While 
storm conditions continue to change direction, all interests on the 
southeast Florida coast between Miami and Stuart should take 
extreme precautions against high tides and hurricane winds. 
Further bulletins today will be issued at about hourly intervals. 
Caution advised all vessels off Florida coast. 

The Jacksonville office thereafter issued such frequent 
advisory and other warning messages as were necessary, 
up to and including the 5th of the month, followin 
which, during the presence of the storm in the Gulf, 
several daily advisories were issued from the office at 
New Orleans. 

_ The new hurricane warning service gave widest possible 
distribution of all storm information throughout the 
Miami and other districts by radio, telephone, telegraph, 
press agencies, and posted bulletins. In addition, all 
other interested agencies gave the fullest possible cooper- 
ation throughout the life of the storm. 


ON THE METEOROLOGICAL HISTORY OF THE HURRICANE OF NOVEMBER 1935 


By H. R. Byers 
[Weather Bureau, Washington, December 1935] 


The tropical hurricane during the first week of Novem- 
ber 1935, described by Mr. Hurd in this issue of the 
Review, had several outstanding abnormalities. Prin- 
cipal among these were the high latitude and late season 
of its origin, the singular distribution of the meteorological 
elements around it, its unusual path, and its odd dissipa- 
tion in the Gulf of Mexico. An explanation of these 
phenomena, if at all possible, would be highly desirable; 
the observational data, particularly from the upper air, 
are insufficient for the type of detailed study necessary 
for a complete explanation, but a few features of the 
storm are here discussed which may partially account 
for the observed facts. 

Formation.—The hurricane center developed on Octo- 
ber 30 about 300 miles east of Bermuda. At that time, 
and indeed for 2 or 3 days previously, there was a trough 
of low pressure extending northeastward from the Lesser 
Antilles toward Iceland and toward a large, nearly 
stationary low-pressure center between Iceland and the 
Faroe Islands. From a first glance at the synoptic 
charts it would appear that the center developed from 
tbis trough, but closer observation and physical reasoning 
indicate that it did not do so. Observations show that 
the storm was to the west of the trough when first noted, 
and that at that time the entity of the trough was still 
preserved. It hardly is conceivable that the trough 
could have formed into the hurricane center without the 
resultant circulation destroying the trough character. 

The air transport over the North Atlantic had been 
dominated during the preceding days by an abnormally 
large and stationary Icelandic cyclone. This brought 
behind it a strong outflow of polar air which settled in a 
large belt of high pressure to the north of Bermuda. 
This pressure distribution was accompanied to the south 
of the high-pressure center by easterly winds which, being 
originally of polar origin, had had a long fetch over the 
warm waters of this section of the Atlantic before they 
reached the vicinity of Bermuda. The wind and pres- 
sure structure, in fact, looked very much like the picture 
of the northeast trade winds, only displaced far to the 
north. This air must also have been unstable vertically, 
at least with respect to saturated air, since it was polar 


air being strongly heated from below incident to its 
passage over the warm water. 

One of the most generally accepted views as tthe 
origin of tropical cyclones is that they result from large- 
scale convection with its resultant converging winds 
which, under the effects of the deflecting influence due to 
the rotation of the earth, quickly develop a_ cyclonic 
circulation. It appears that the unusual conditions of 
the atmosphere, at the time and place of origin of this 
storm, were favorable for its genesis according to the 
above-mentioned hypothesis. That is, the presence of 
moist, unstable air caused convection over a wide area, 
with converging winds under the strong deflecting 
influence at that latitude. 

The extra-tropical characteristics —At the latitudes 
where this storm was located during its earlier history, the 
interaction of polar and tropical air currents dominates 
the circulation, particularly in the fall, winter, and spring. 
These air masses are integral parts of extra-tropical 
cyclones. At the latitude and season of development of 
this storm, it would almost inevitably involve in its cir- 
culation these various air currents. This should give the 
asymmetrical distribution of meteorological elements, 
such as precipitation, that is associated with the peculiar 
distribution of the air masses in an extra-tropical cyclone. 
The observational data of November 1, as shown by the 
weather map and vertical cross sections through the 
atmosphere along the coast of the United States, clearly 
indicate that this extra-tropical influence on the storm 
was present. 

The map in figure 1 shows approximately how the air 
masses were distributed over the Eastern States and 
about the storm center on that date. On this chart, as 
on the others in this paper, cold fronts are indicated by 
heavy solid lines, and warm fronts by heavy dotted lines. 
The air masses are designated according to the classifica- 
tion of Willett. The positions of the fronts over the ocean 
are very uncertain. However, as will be seen from 
examination of the upper air data, these fronts must have 
been present somewhere off the coast, and even if they 
are placed 200 miles from their true position the present 
discussion will not be affected. 
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FicurE 1.—Surface weather map, November 1, 1935, 8 a. m. 
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It is to be noted that Np, (transitional polar Atlantic) 
air is flowing around the Low center from the northeast 
and north, with the warm tropical Atlantic (7,4) air 
occupying most of the hurricane. 

The vertical cross section through the atmosphere from 
Omaha eastward through several aerological stations 
(given in fig. 2) shows that along the Atlantic coast the 
two very distinct air masses, Np, and 7',, were present. 
The airplane observation at Washington on that date 
indicated a relatively cold, moist current from the north 
which is identified as of polar Atlantic origin, and an un- 
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been moving downslope. This would then account for 
the absence of rain at Washington. Upward movement 
of the 7, probably was to be found only along the 
immediate coast and at sea. 

With this air-mass structure in mind, a possible explana- 
tion can be seen for the peculiar rain distribution at 
Miami when the storm Teed there; the absence of rain 
in appreciable amounts on the forward or western side of 
the center was particularly noted. It seems reasonable 
that the current of air of polar origin, which at Washing- 
ton and New York was 1 to 2 kilometers in depth and 


CROSS SECTION THROUGH THE ATMOSPHERE 
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FiGuRE 2.—Cross section of the atmosphere, Omaha to Washington, November 1, 1935. F to left of vertical lines are temperature and relative humidity (in that order) 
at the significant levels; figures to right are specific humidity. 


usually warm and moist air mass above which fits almost 
perfectly the qualitative and quantitative definitions of 
tropical Atlantic air. A pilot balloon observation at 
Washington earlier in the night further verified this 
analysis by showing that the latter current was coming 
from the east out of the region of tropical air designated 
on the surface chart, figure 1. The conditions indicated 
on the cross section to the east of Washington are ex- 
trapolated from the data of Mitchel Field, near New 
York, which is to the east but slightly to the north of the 
line of aerological stations chosen. If this extrapolation 
be correct, then Washington was to the west of the crest 
of the Np, air, and therefore the 7, air above must have 


probably deepening, played an important part, and that 
the hurricane, even when it reached Miami, did not con- 
sist entirely of tropical air. It also is reasonable to 
assume that the air of polar origin would occupy the 
zone of northerly winds on the westward and forward 
side of the center as it approached Miami. The inherent 
low moisture content of this air as compared with the 
normal hurricane air probably accounts in some measure 
for the peculiar rain distribution noted at that station. 
The effect of the very dry tropical superior (T,) air 
which was occupying much of the upper atmosphere over 
the eastern United States may also account for the rela- 
tive lack of precipitation, This air was moving from 
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Ficure 3.—Weather map, 3,000-meter level, November 1, 1935, 
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the north toward Miami during most of the time. When 
the storm was many miles at sea on November 1, an 
easterly current of moist air cut into the T, over Wash- 
ington, but at Miami it appears that even when the 
storm was about to strike, no easterly current aloft was 
noted. Speaking of the storm during its movement from 
the Bahamas to Miami, G. E. Dunn, of the Weather 
Bureau Office at Jacksonville, Fla., writes: ‘“‘The upper 
air currents over Florida strengthened somewhat and 
veered from north-northwest or north to north or north- 
northeast. At 7 a.m.on November 4, 7 hours before the 
center reached Miami, the cirrus were still from the north 
at that place. At 1 p. m. when the center was close to 
Miami, cirrus still were moving from the north at Key 
West, but at 2 p. m. had shifted to northeast.” 

It seems, then, from the observational evidence, that 
the extra-tropical characteristics of the storm were caused 
by the importation of other than tropical maritime air 
masses into the circulation, which is a peculiarity usually 
found only in extratropical cyclones. 

The change in path.—In order to explain insome meas- 
ure the conditions associated with and perhaps causing 
the change in direction of movement between the Ist and 
2d, it is necessary to examine more closely the air mass 
and upper air data in figures 1 and 2. Carrying the 
study a step farther, the observations at all aerological 
stations in the eastern half of the United States, together 
with pilot balloon observations, were used to construct a 
weather map for the 3,000-meter level on November 1. 
This map is shown in figure 3. The most striking feature 
of the map is the high pressure centered over the eastern 

art of the country, with associated northerly winds. 
ixcept for the easterly current of tropical Atlantic air 
over Waskdeaion. northerly winds prevailed also at levels 
below this height, a fact substantiated by pilot balloon 
observations from a large number of stations which did 
not reach the 3,000-meter level. A study of pressures 
at other altitudes shows that the strength of this upper- 
air anticyclone increased with height. 

By considering the temperatures at upper levels, and 
applying the laws for the static pressure, it is evident that 
the increasing relatively high pressure with increased 
height can be definitely associated with the abnormal 
warmth of the free air. This warm air, as indicated in 
the analysis, was of tropical Gulf (T,) origin, and was 
rising vertically and spreading out ovine relatively 
shallow cold polar masses which occupied most of the 
surface area. Above this warm, moist current was an 
even warmer, yet much drier tropical superior (T;) air 
mass. This further accentuated the high temperature 
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condition with its resultant slowly decreasing pressure 
with height. (At New York the T, air appears colder 
than the T, air at Washington, but this has been dis- 
counted in view of an error in the recording at the former 
station which during that period showed temperatures 
in some cases as much as 5° too low.) 

It has already been pointed out that the surface air 
along the Atlantic coast was moving from the north. 
A study of the upper-air weather map shows that aloft 
an even greater north-to-south movement was present. 
To what extent this prevailed over the sea cannot be de- 
termined. However, the indications are that as the hurri- 
cane advanced near the continent it gradually came under 
the influence of this great north-to-south transport which 
caused the curvature to the left beginning on November 1. 
Such a conclusion, of course, presupposes that the path 
of the tropical hurricane is determined by the mean di- 
rection of the wind up to 3 to 5 kilometers. By applica- 
tion of this upper-air weather map it might have been 
possible to forecast earlier the curvature of path. 

The second change in course, that from south-southwest 
to west-southwest, is more difficult to explain. Insuffi- 
cient data from the upper air preclude a definite discussion 
of the conditions accompanying this shift. In his report, 
Dunn states: “However, the slight veering of the winds 
in the 24 hours prior to the arrival of the storm center 
[at Miami] may be considered as slightly permissive but 
not especially indicative of the change in direction which 
took place.” 

The weakening in the Gulf of Mexico.—When the center 
passed into the Gulf of Mexico it began to come in contact 
with some very dry air which, as shown by the airplane 
sounding at Pensacola, Fla., on the 5th, was present from 
1,500 meters upward. This air came from the west, 

robably having slowly settled, accompanied by dynamic 

eating and drying, in the stationary anticyclonic area 
over the Pacific. mR. A. Dyke, meteorologist of the Wea- 
ther Bureau at New Orleans, has investigated winds aloft 
in the vicinity of the Gulf of Mexico during this period. 
He found at high levels a definite current from the west. 
This was undoubtedly the dry air just mentioned. He 
remarks: “* * * the westerly winds prevailing at 
high levels became successively lower in elevation of their 
lowest limit until an eastward drift prevailed at all eleva- 
tions recorded on the evening of the 7th.” Since the 
tropical hurricane depends for its energy on the release 
of the heat carried latent in the water vapor of the air 
circulating around it, the mixing with this drier air from 
the west apparently robbed it of its main source of energy. 
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RECENT ADDITIONS 


The following have been selected from among the titles 
of books recently received as representing those most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 


Argentina. Direcci6én de meteorologfa, geofisica e hidrologia. 
Carta isogénica de la Republica Argentina y paises limitrofes. 
n.p.n.d. lsheet. 100 x 63% cm. 


(Publications. ] Serie D. Publ. Ne 1. Buenos aires. 


1933. 25 em. 1. Instrucciones aerolégicas. Parte pri- 
mera. Observaciones de globos pilotos. Afio 1933. 91 p. 
illus. plates (fold.). 


Bigelstone, H. J. 
Sixty F mage rainfall at the Liverpool observatory. [London.} 
n. d. p. 397-402. tables. 25 ecm. Doodson, A. T., and 
Bigelstone, H. J. Frequency distribution of rainfall at 
Liverpool observatory, Bidston. p. 403-411. tables. 25 
em. (Royal met’l socy. Quart.j. v. LX, no. 257. Octo- 

ber, 1934 ) 


B[lrooks], C[harles] F., & Block, Lylyan H. 
William Morris Davis [Biography by C. F. B.] Bibliography 
by Lylyan H. Block. [Worcester, Mass.] n. d. [7 j 
22% cm. (Repr.: Bull. American met’l socy., March, 1934, 
v. 15, pp. 56-61.) 


Camm, H. E., & Banfield, H. E. 

The frequency and velocity of the wind above Sydney ... From 
pilot balloon observations at Sydney Weather Bureau during 
period 1926-1932. Sydney. 1934. 3 p. and 17 oversize 
maps. 34cm. (Mimeographed.) 


Clarke, Katharine B. 
Meteorological results during cruise VII of the Carnegie, 
1928-1929. [Wash., D. C.] [1934.] p. 1969-1976. illus. 
23% cm. (5th Pacific science congress. A4. 47.) 


Defant, A. 

Der Abfluss schwerer Luftmassen auf geneigten Boden nebst 
einigen Bemerkungen zu der Theorie stationirer Luft- 
stréme. Berlin. 1933. 14 p. diagr. 26 cm. (Sonder- 
ausgabe aus den Sitzungsberichten der Preussischen Aka- 


demie der Wissenschaften. Phys.-math. Klasse. 1933. 
XVIII.) 
[Delcambre.] 
Bibliographie météorologique. TomesIAIV. Années 1921- 
1924. Paris: Société météorologique de France. n. d. 


(Office national météorologique et Société météorologique 
de France.) 


Finnell, H. H. 
Prevention and control of wind erosion of high plains soils in 


the Panhandle area. n.p. n.d. 22p. 27cm. (Mimeo- 
graphed.) 
Fontseré, Eduard. 
Les ‘‘seixes’’ de la costa Catalana. Barcelona. 1934. 12 p. 
diagr. 22cm. (Servei met.de Catalunya. Notes d’estudi. 
No. 58.) 
France. Ministry of foreign affairs. Etats du Levant. (Mandat 
francais.) 
Bulletin climatologique. Septembre 1928-aoQt 1933. n. p. 
n.d. 32cm. 


Goldberg, Josip. 

Die Insolationsdauer in Zagreb. Aus 36-jaihrigen Registrier- 

ungen. (Trajanje insolacije u Zagrebu na osnovi 36-godisn- 

jih registracija.) (Bulletin international de 1’ Académie 

ougoslave des sciences et des beaux-arts de Zagreb; classe 

des sciences mathématiques et naturelles—Livre 27. 

(1933.)) Zagreb. 1933. 160 p. plus 63 p. German ab- 

stract. tables, diagrs. 23 em. (Auszug aus “Rad,” Bd. 

246, S. 119-160.) [Text in Polish, with German abstract.] 

Godisnji i dnevni period oblaSnosti u Zagrebu. Zagreb. 

1931. 64 p. figs. 23 cm. (For German abstract, see 

“ Jahrliche und tagliche Periode der Bewélkung in Zagreb.”’) 

Jahrliche und tagliche Periode der Bewélkung in 

Zagreb. 1931. 19p. 23cm. (German abstract of “God- 
isnji i dnevi period oblaSnosti u Zagrebu.’’) 
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Great Britain. Meteorological office. 

Decode for use with the international code for wireless weather 
messages from ships . . . 3d ed., rev. to lst November 1934. 
London. 1934. 28p. 24% cm. 

Gazetteer of British meteorological stations used in the 
preparation of synoptic reports. London. 1931. unp. 
illus. 23 em. (Overseas supplement. London. 1933. 
n.p. 23em. M. O. 319/1.) 


Gruner, P. 
Internationale Dammerungsbeobachtungen wihrend des Polar- 
jahres 1932/33. Bern. 1934. p. 185-213. tables, diagrs. 
23 em. (Sonderabdruck: Mitteil. Naturforsch. Gesellsch. 
in Bern aus dem Jahre 1934.) 


Hale, Peter G. 
Report on the weather of the Asiatic station. n. p. 
92 plus 38 p. 54 loose maps, of various sizes. 
(Mimeographed sheets and blue prints.) 


Hamburg. Offentliche Wetterdienststelle. 

Die Fruhjarsfréste an der Unterelbe und ihre Bekaémpfung. 
Kleinklimatologie und Nachtfrostschutz. 1930-1933. Ham- 
burg. n.d. 25 p. fold. maps in back, tables. 29 cm. 
Ergebnisse der Offentlichen Wetter- 
dienststelle Hamburg.) 


[1933.] 
27 cm. 


Herrmann, Martin. 
Scirocco-Einbriiche in Mitteleuropa (Ein Beitrag zur Analyse 
der 5-b-Depressionen vom 25. April und 16. Mai 1926). 
1929. Leipzig. p. 181-253. tables (6 fold.), diagrs. 24 
em. (Verdff. Geophys. Inst. Univ. Leipzig. 2te ser. 
Spezialarb. Geophys. Inst. Band 4. Heft 4) 


International commission for the study of clouds. 
Atlante internazionale delle nubi e degli stati del cielo. Es- 

tratto dell’ opera completa per use degli osservatori. Roma. 
1932. 46p. 41 pl. 32cm. (At head of title: Comitato 
meteorologico internazionale. Commissione per lo studio 
delle nubi.) Issued in portfolio. 

International atlas of clouds and of states of the sky, 

Paris. 32cm. 1. Generalatias. 1932. 113p. 174pk 


Kéhler, Hilding. 
Meteorologische Turbulenzuntersuchungen. Stockholm. No. 
1. 54 28% ecm. (Kunglig svenska vetenskapsaka- 
demiens handlingar. Tredjeserien. Band13. N:o 1.) 


Larue, Pierre. 
La lecon de la crue de céte du 15 juin 1930. Auxerre. 


1932. 


2p. 25 cm. (With “Les orages de juin 1930” by same 
author.) 

Les orages de juin 1930. Auxerre. 1932. lp. 25 
cm. 


{Latvia.] Latvijas valsts meteorologiskais birojs. (State meteor- 
ological bureau of Latvia.) 

Meteorolégisko novérojumu gada grimata 1931-1932. (Me- 

teorological observations. Year book 1931-32.) Riga. 

34 cm. (Latvian, with introduction and some headings in 


English.) 


Lisbon. Observatério central meteorolégico “Infante d. Luiz.” 
Resumo mensal de observacgées meterolégicos feitas no Con- 
tinente e Arquipélago da Madeira em 1933-34, Lisboa. 
1933-34. 32% cm. 35 cm. 


Morikofer, W. 

Die Abkihlungsgrésze im Winterkurort n. p. n. d 4 p. 
tables. 23cm. (Sonderabd.: Schweiz. medizin. Wochen- 
schrift. 62. Jahrg. 1934, Nr. 6, Seite 119.) 

Ueber die eutung der Kurortklimaforschung in 
der Schweiz. o.p. n.d. [4p.] 23cm. (Separatdruck: 
“Praxis,” Schweiz. Rundschau fiir Medizin. Nr. 28 vom 
12. Juli 1934.) 

Namias, Jerome, & others. 


An introduction to the study of air mass analysis. Milton, 
Mass. 1935. v. p. diagrs. 23 cm. (Repr.: American 


met’l socy., Bull., 1934-35.) 


[New Hampshire.] 
Report to New Hampshire rainfall observers. Nos. 1-4, 
June 18, 1929-August 8, 1929. 
n. d. 


May-July rainfall. n. p. 


unp. tables,map. 354 cm. (Mimeographed.) 


> 
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Puppo, Agostino, & Longo, Pietro. 

La tromba del 24 luglio 1930 nel territorio di Treviso-Udine. 
Roma. 1934-Anno XII. 68 p. illus., 34% cm. 
(Mem. del R. Uff. centr. di meteor. e geof—Roma. Serie 
ITI, vol. IV.) 


Ramdas, L. A., & Katti, M. S. 

Agricultural meteorology: Preliminary studies on soil-moisture 
in relation to moisture in the surface in of ay atmosphere 
during the clear season at Poona. Pp. 923-937. 
tables, diagrs. 25 cm. (Repr.: The Findlaw jnl. of agric’l 
science. v. IV, Part VI, Dec., 1934.) 


Reuter, Fritz. 

Die Witterungsverhaltnisse an der Kerguelen-Station zugleich 
ein Beitrag zur Frage der Druckwellen auf der Sudhalbkugel 
siidlich 30° s. Br. Leipzig. 1932. 211-339. tables 
(7 fold.) 24 cm. (Verdéff. Geophys. Inet, art Leipzig. 
2te ser. Spezialarb. Geophs. Inst. Bd. 4.) 


Rossi, B., & others. 

Missione scientifica in Eritrea per lo studio della radiazione 
penetrante. Roma. (1934.] p. 559-606. figs. 2444 cm. 
(Anno V, v. I. Suppl. al N. 9-10. Maggio 1934, XII. 
Consiglio naz. delle ricerche. La ricerca scientifica ed il 
progresso tecnico nell’ economia nazionale.) 


{Russia.] Central geophysical observatory. 
Klimat i pogoda. (Climate and weather.) Leningrad. 
1927-29. 26cm. Nos. 10-27. J927-29. 
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Russia.] Hydrometeorological committee. 
Bulletin de magnétisme terrestre et d’électricité atmosphérique. 
No. 17. Leningrad. 1933. 44p. tables. 38% cm. 


Samoa. U.S. Naval 
Rainfall chart. Jan.— 
sheet. 73% x 89 cm. 


1900-33. Tutuila. n. d. 1 
print.) 


Sasul 
Rend 2 analysis of statistics; theory and technique. Wash., 
D. C., The Brookings institution, 1934. xiii, 421 p. diagrs. 
25 cm. 


Science advisory board. Special committee on the Weather 
Bureau. 
Preliminary report. Wash., D. C. 1933. 16 p. 1 pl. 
27% cm. 


Torok, Elmer. 

Psychrometric notes and tables, a handbook on psychrometric 
principles, tables and calculations for textile manufacturers, 
engineers and students. New York, North American rayon 
corporation, c1935. 3-89 p. double front. 18 cm. 


Turkey. Meteoroloji enstitiisii. (Meteorological institute). 


1931 senesi tiirkiyede meteoroloji rasatlari. No. 1-12. Sene 
VII. Ankara. 1932. 33 cm. 
Turkey. Ziraat VekAleti meteoroloji enstitiisii. 
1931 senese Tiirkiye de yagis, tevziati biilteni. Ankara. 


n.d. 32% cm. 


SOLAR OBSERVATIONS 


SOLAR RADIATION MEASUREMENTS DURING NO- 
VEMBER 1935 


By Irvine F. Hann, Assisiant in Solar Radiation Investigations 


For a description of instruments employed and their 
exposures, the reader is referred to the January 1935 
REVIEW, page 24. 

Table 1 shows that solar radiation intensities averaged 
close to normal at Washington for November and above 
normal at both Madison and Lincoln. 

Table 2 shows a deficiency in the amount of total solar 
and sky radiation at all stations with the exception of 
co Chicago, New York, New Orleans, and River- 
side. with N ovember, departures from oe 
will a Ee published for Blue Hill, Mass 
sufficient measurements have now been cbieiued to 
establish normals. 

In table 3 the values of water vapor determined from 
the observations at 0:48 and 0:44 hour angle on the 
morning of November 18 show markedly the necessity 
for not only very clear skies for good determinations, but 
also precise instrumental measurements. In this 4- 
minute interval the radiation increased less than 3 per- 
cent; yet the value of the water vapor, as determined by 
this method, decreased 84 percent. 

Polarization measurements obtained on 5 days at 
Washington give a mean of 58 percent with a maximum 
of 63 percent on the 25th. At Madison, observations 
obtained on 2 days give a mean of 67 percent with a 
maximum of 69 percent on the 20th. All of these values 
are close to the corresponding November normals. 

Late Data.—The values of the total solar and sky 
radiation received on a horizontal surface during the 
weeks beginning October 1, 8, 15, and 22 are as ioe: 
mea Ee 310, 224, 309, and 378. Blue Hill; 380, 416, 395, 
and 304. 


TABLE 1.—Solar radiation intensities during November 1935 
(Gram-calories per minute per square centimeter of normal surface) 
WASHINGTON, D. C. 


Sun’s zenith distance 
8a. m.| 78.7° | 75.7°| 70.7°| 60.0°| 0.0° | 60.0° | 70.7° 75.7° | 78.7° |Noon 
Date Air mass Local 
mean 
ar 
time A. M. P.M time 
e 5.0 4.0 3.0 2.0 | *10/] 2.0 3.0 4.0 5.0 e 
mm | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm 
| 5.56 | 0.49 | 0.58 76 6. 76 
Nov. 18..--- -96 | 1.08 | 1.26 1.20 | 1.12 0.97 | 081) 4.17 
Nov. 22....- 5.36 | .70 78 5. 56 
(0. 54) 75 1,21 | 1.05 |( .97)}( 
Departures} _.....- —.22 |—.12 |—. 05. |—. 04 +. 08 }+.05 |+-.12 
MADISON, WIS. 
( .98)} (1. 19) | (1. 22) (1. 40)}.....- 
LINCOLN, NEBR. 
Nov. 7...-.-| 4.37 70 86 | 1.06 | 1.28 }_..... 1.37 | 1.19 | 1.01 -86 | 5.56 
1.38 | 1.23 | 1.09 .97 5. 36 
Nov. 13..... 1.42 | 1.23] 107 -96 | 3.81 
2. 36 -95 | 1.06 | 1.22 | 1.42 1.41 | 123 98 | 2.49 
Nov. 30..... LES | 1.32] 118} 1.08; 5.16 
96 | 1.07 | 1.19 | 1,36 1.40} 124/110] .97 |-----.-. 
Departures} +.05 |+.05 |+.02 |+.01 +. 05 |. +05 05 
BLUE HILL, MASS. 
Nov. 3....-. 5.2 | 1.07 | 1.20] 1.35 | 1.41 1.41] 1.11] 0.95] 0.80] 48 
Nov. 6.5 | 1.11 | 1.18 | 1.27 | 1.36 1,32 | 1.01 | 6.3 
3.6 | 1.05 | 1.08 | 1.12 | 1.20 1.19 96 -78 . 63 5.2 
Nov. 19..... 4.2 82 -98 | 1.14] 1.30 1, 26 4.4 
Nov. 21. 5.0 | 1.02 | 1.07 | 1.08 | 1.09 1.09; .63] .55 5.6 
Nov. 25..-.-- 1.7 97 | 1.11 | 1.26] 1.42 1.19 | 1.07 .80 3.2 
Nov 26..... 1.01 | 1.15 1.01 4.0 


is > 
+ 
* Extrapolated. 
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TABLE 2.—Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 
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Gram-calories per square centimeter 


Fair- 


River-| Blue San 
side | Hill Ithaca | juan 
cal. eal. ca. 
331 125 
318 140 
288 43 
237 169 
274 60 


—62 
+20 


Week beginning— 

Washing-| Madi- 
ton son 
cal. cal. 

133 146 
202 123 
104 89 
156 
Nov. 26........ 146 86 
—113 —38 

—40 

—91 —47 

+15 +27 

—20 —38 

—5, 537 | —8, 918 


+3, 745 


+2, 604 


| +1, 561 


TABLE 3.—Total, I, and screened, Iy, I,, solar radiation intensity measurements, obtained during November 1935, and determinations of the 
atmospheric turbidity factor, 8, and water-vapor content, »=depth in millimeters, if precipitated 


AMERICAN UNIVERSITY, WASHINGTON, D. C. 


Teme | 
Solar 1.94 1.94 
Date and hour angle, 1935 altitude Air mass , I, Bla-r _ Air-mass type 
Percentage of solar 
constant 
Nov. 8 . cal. mm 
3:16 a. m. Sana bis 18 10 3.18 0. 630 0. 136 0. 082 51.8 45 1.0 | Nee 
18 45 3.10 . 630 080 53.4 4.8 11 
22 00 2. 65 . 796 657 -141 080 55.8 4.8 12 
5 OS eee 22 32 2. 60 . 798 . 659 . 108 . 084 58.8 5.6 L5 
. 4 2. 38 863 . 680 106 030 67.6 1L.8 10.6 
2 12 2. 34 . 863 . 680 . 102 036 67.6 11.8 10. 6 
29 37 2.02 865 . 687 . 096 . 054 68.6 9.5 6.0 
1:38 M_.... 30 05 1.99 865 687 056 69.0 9.8 6.6 
33 (34 1.80 882 697 . 136 . 052 73.0 13.9 35.0 
0:44 @. m_ 33 48 1.79 882 | . 697 106 054 69.8 9.2 5.6 
Noo. 18 
0:56 m_.... 20 16 1.98 934 . 743 082 038 72.6 8.6 4.0!) Nes 
30 43 1.95 . 934 . 743 086 .040 72.4 8.4 4.0 | Nes aloft. 
Atmospheric conditions during turbidity measurements 
Nov. 8. Temperature, 7° C.; wind, NW. 12; visibility, 30 miles; blueness of sky, 5; polarization, 57 percent. 
Nov. 18. Temperature, 5° C.; wind, NW. 20; visibility, 50 miles; blueness of sky, 6; polarization, 61 percent. 
BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 
Noo. $ 
Se ee 23 2. 50 1.344 0.016 0. 024 76.3 8.2 5.2 | Nos 
32 1.87 1.415 .025 76.3 4.5 3.3 
18 3.18 1.008 . 084 . 080 57.3 6.2 3.5 
Nov. 4 
14 3. 86 1. 192 844 -017 73.7 15.2 7.8 | Neo 
31 1.89 1. 339 . 904 -021 . 024 80.8 13.9 10.0 
Nov. 9 
a ae ee 16 3. 43 1. 088 .779 050 . 042 64.1 9.3 5.0 | Nee 
30 1.98 1. 205 005 085 77.6 8.8 6.3 
fe ee ee 21 2. 69 1.031 . 756 . 059 . 066 64.2 12.1 7.4 
Nov. 14 
13 4.22 0. 855 670 058 066 53.6 10.4 5.1 | P.; Tx aloft. 
Noo. 19 
1:22 a. m.. 25 2.32 1. 345 . 908 ~ 025 050 72.0 4.3 2.8 | Nec 
0:06 p. m 2B 2.10 1. 205 . 824 - 057 . 080 68.1 7.4 5.1 | Nee aloft. 
Noo. 21 
15 3.74 1.078 .779 . 089 58.9 4.7 Nee 
27 2.14 1. 090 895 . 113 56.9 22.1 
16 3.51 0.770 . 575 106 134 43.4 4.6 
Noo. 26 
25 2.33 1. 421 . 974 -0 029 78.0 11,2 
19 3. 98 1. 195 . 850 . 039 . 050 
Nov. 26 
22 2. 59 1, 056 .770 .073 . 078 64.8 11.6 Nee 
26 2.2% 1. 100 800 . 060 63.2 8.0 
2:39 m......- 20 2.88 0. 835 . 108 128 52.5 10.4 aloft, 
Noo, 27 
a re ee 21 2.70 1, 225 . 874 . 036 . 040 71.5 10.0 Neo 
24 2.37 1. 225 835 . 050 . 078 65.6 4.1 
Nov. 29 
13 4.25 1. 080 798 045 . 026 76.1 12.0 
Noo. 30 
27 2.16 1. 065 . 785 .131 144 64.6 11.2 | Po; Pe aloft 


| 
New Pitts- | Twin La New mh 
| Lincoln | Chicago} York | Fresno | burgh | banks | Falls | Jolla | Miami 
cal, cal. cal. cal. cal. cal. cal. cal. cal. cal. | ‘ 
155 148 83 330 238 35 222 326 312 280 | 0 
194 128 118 338 154 47 241 372 360 278 | 6 5 
67 35 61 236 43 45 141 262 327 112 | 5 i 
175 136 144 200 150 10 164 231 340 235 iN? 
168 66 84 256 65 9 199 282 313 246 | 7 , ¢ 
Departures from weekly normals ‘ 
—82 +2 —91 —6 —4 +5 +3 
—48 +4 —27 +7 +29 |........ +12 +12 0 
—18 —18 —21 +38 |}.......- +32 +27 +13 
Accumulated departures on Dec. 2 
— | | +6, 881 | +4, 991 = | +4, 480 72 | +409 
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ts, Blue Hill Observatory PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 


Atmospheric conditions during solar-radiation 
of Harvard University 


time from tem- 4 ity 
apparent pera- (scale Cloudiness and remarks 
noon ture scab 0-10) 


November 19385 | °C. 
3; 2:17 a. 10.0 | NNE4 4 T St Cu. 
3; 0:22 a. 10.6 | NNE 9 4| T St Cu. 
3; 3:11 p. m_ 8.6 | NNE3 4 6 | T St Cu light water haze. 
4; 0:07 p. “35 8 7 | 1 Ci, few ACu. 
8; 0:35 a. 3.9 | NW3...- 7| 9{|1ACu,18TCu, 1 FrCu. 
8; 0:44 p. 10.0| NNW 3 9/3Cu. 
9; 2:23 a. m_- 4.1 | NW 2. 7 7 | 1 Ci (in N) heavy haze. 
9; 0:06 p. m 7.61 Bat $.....| 8 8 | T Ci, Cu (in N and E). 
9; 0:38 p. m-. 7.6 | ESE3 8 | 1 Ci, Cu. 
19; 1:07 a. m st. 9 8 | Mod. haze to N and NE. 
19; 2:07 p. m a ee 9 8 | 3 Ci mod. haze to N. 
21; 2:24 a. m 5.4| NW3 7 7 | Few Acu. Heavy haze to N. 
25; 1:39 a. m 4.4 | NNW 5. 8 8 |10Ci. Mod. haze N and E. 
26; 1:12 a. m_- 3.3) WNW4 7 8|3ACu. Mod. haze & water haze. 
27; 1:08 a. m.. 5.3) NW1 7 7 | 2 Ci, few ACu, few Cu, mod.- 


heavy haze. 


POSITIONS AND AREAS OF SUN SPOTS 


(Communicated by Capt. J. F. may U. 8. ey! Superintendent, U. 8. Naval 
Observatory. Data furnished by the U. S. Naval vty ws J in cooperation with 
Harvard and Mount Wilson Observatories. The difference in longitude is measured 
from the central meridian, positive west. The north latitude is positive. Areas are 
corrected for foreshortening and are expressed in millionths of the sun’s visible hemi- 
sphere. The total area for each day includes spots and groups] 


Nore.—Owing to the fact that this report had not been 
received at the time of going to press, the November data 
will be published in the next (December) issue of the 
Review.—Editor. 
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NOVEMBER 1935 


[Dependent alone on observations at Zurich and its station at Arosa] 
(Data furnished through the courtesy of Prof. W. Brunner, Eidgen, Sternwarte, Zurich, 


Switzerland] 

November 1935 November 1935 November 1935 | 
Pte... sea Ec 22 11 | Ecd 68 21 71 
_| 1 12 58 22 b 52 
3 |\Ecd 42 13 | abd 97 23 65 
4 Ee aa 46 14 Ec 98 24 45 
= 46 15 117 25 44 
RES 41 16 110 26 | Mcd 56 
d 59 17 | Eac 27 aids 
59 18 a 94 28 58 
b 67 19 91 29 64 
ke eee! 61 20 70 30 56 


Mean 29 days=63.4 


a= Passage of an average-sized group through the central meridian. 

6= Passage of a large group or spot through the central meridian. 

c= New formation of a center of activity: E, on the eastern part of the sun’s disk; 
W, on the western t; M, in the central circle zone. 

d= Entrance of a large or average-sized center of activity on the east limb. 


AEROLOGICAL OBSERVATIONS 


[Aerological Division, D. M. Litre, in charge] 


By L. T. 


At those few stations with a sufficient period of record 
for the determination of approximate normals, upper-air 
temperatures during November averaged above normal 
except at Omaha and San Diego and in the lower levels 
at Seattle, where the departures were negative. How- 
ever, only seven observations were made at the latter 
station during the month and therefore the means are not 
reliable. (See table 1.) Upper-air relative humidity 
departures were positive except at Pensacola and Seattle 
where they were negative. 


The directions of the upper-air wind resultants for 
November were in nearly all cases close to normal. (See 
table 2.) A few marked exceptions occurred; e. g., the 
upper levels at Seattle and Murfreesboro had a pronounced 
northerly component as compared to normal. Resultant 
velocities were below normal except over the more south- 
ern sections of the country where they were above normal. 
In nearly all cases the resultant velocity departures were 
of only moderate magnitude, 


[ 
Le 
a 
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TaBLE 1.—Mean free-air temperatures and relative humidities obtained by airplanes during November 1986 
TEMPERATURE (° C.) 
Altitude (meters) m. s. 1. 
Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 | 
Stations Num- 
ber of 
ure ure ure ure ture ture ture | va- 
Mean | from | Mean) from | Mean] from | Mean] trom | Mean! from | Mean! | Mean) from | Mean! pom | Mean! fom | tions 
normal normal nD normal normal normal normal n hormal 


Barksdale Field (Shreveport), La.! 


a7 
Billing, Mont.? (1088 m)___..._..-- 29 
Boston, Mass.! (5 m)-.......-..--.- 3 
Cheyenne, Wyo.? (1873 29 

‘argo, N. Dak.? (274 m)_.....-._-- 29 
Kelly Field (San Tex.! 
Lakehurst, N. (39 27 
Maxwell Field (Montgomery), 
(Hempstead, L.1.), 
25 
Murfreesboro, 2 (174 23 
Oklahoma City, Okia2 (391 30 
Omaha, Nebr.? (300 m)_........--- 27 
Pensacola, Fla.’ (24 29 
San Diego, Calif. (10 m).......... 29 
Field (Belleville), 
Selfridge Field (Mount Clemens), 

18 
Spokane, Wash.? (596 _- 27 
Washington, D. (13 26 
Wright Field (Dayton), Ohio! 

17 
81 +7 64 54 —16 55 -—10 68 +6 60 +3 45 38 —13 42 —10 
— ell Field (Montgomery), | 

Field (Hempstead, L. I.), 

I - lee. o. 74 -1 69 +3 62 0 65 +6 65 +9 55 +7 50 +10 49 +14 44 +13 | 
ee 86 +6 82 +8 75 +11 68 +12 64 +14 57 +10 52 +6 48 +3 47 +3 |.. 
Pensacola, +3 72 0 60 55 —5 44 -9 36| —12 2) —11 23 —9 | 
San Diego, Calif.......-. ‘| 86 | +17 68 | +12 52 +9 40 +4 31 0 26 -2 25 -1 27 +2 29 +4 | 
Re 87 +5 78 0 67 -7 64 —6 56 -7 & —6 43 -7 37 —6 39 —4 
Selfridge Field (Mount Clemens), 

Li 80 +6 71 +6 67 +7 62 +5 59 +5 +11 +11 52; +12 Pes 

Late reports for September 1935 
TEMPERATURE (° O.) 
Pearl Harbor, Territory of Hawaii? | 
23.0) —3.3/ 182/-03) 153) 132/404) 101/ +08 47) 1.0 yes} 23 
RELATIVE HUMIDITY (PERCENT) 
Pearl Harbor, Territory of Hawaii.| s6| +14| +6| 92] +2] 78| +2] 72| 42] 36 | +1} 21 | | 
Late report for October 1935 
TEMPERATURE (° C.) 
| 
Pear] Harbor, Territory of Hawaii? 
22.2) 21.9) 186) +01) 14.5 00); 130 00}; 11.2) —0.1 9.0} —0.5 3.2) -0.5 31 
RELATIVE HUMIDITY (PERCENT) 
| | 
Pearl Harbor, Territory of Hawaii. 89 | +17 82 +7 83 +4 79 +5 74 +7 66) +11 58 | +15 47| +14 | ; 


Observations taken about 4 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn. 
3 Navy. 


1 Army. 


? Weather Bureau. 


Notg.—The departures are based on “‘normals’’ cov 
Boston, 82; Norfolk, 114; Omaha, 144; Pensacola, 147; San 


iego, 157; Seattle, 34; Washington, 174; Pearl Harbor (September 1935), 124; (October 1935), 13 


pny Ses following total number of observations made during the same month in previous years, estates the current month: 


i). 
4 
| 
| 
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TasLe 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 6 a.m. (E. S. T.) during November 1935 
[Wind from N =360°, E =90°, etc.] 


Albu- Cincin- Key 
Atlan Billings, Boston, || Cheyenne, || Chicago, Detroit, Fargo, Houston, Medford. Murtfrees- 
Ga.” || Mont. || Mass. yo iil. net. Mich.’ || N. Dak. || Tex. Oreg. || boro, Tenn. 
sa) || (909m) |} (4,088) |} (Sm) (873m) |} (192m) |] (204 m) (274 m) (21 m) (itm) (410 m) (180 m) 
Altitude (m) 
m. 8. lL. 
Sle slel slelslelslel sled slel slelslell sled gle 
a alse alse ale wale tale fale 
Bard 350 | 4.8 244| 4.0 || 236/3.0|| 262] 44 || 3.4]| 21 
344 | 2.6 239 | 4.5 || 238] 7.9 |! 263| 5.3 || 203] 5.1 || 206/31 67|25|| 20]) 20] 35 
3.8 || 268 | 11.6 || 208] 4.5 252| 8.5 || 253/65 || 275| 5.3|| 288/68]|| 266|3.7|| 58|0.8|| 168| 22) 48 
6.4 || 239 | 11.0 || 308 | 6.5 279 | 281/6.4|| 275| 5.5 || 204/88]| 230] 6.1 || 1.2|| 224] 314] 62 
6.9 || 291 | 10.8 || 288 |10.8 278 | 8.5 || 277/9.8|| 276| 8.3 || 203 |11.1 || 201 | 7.3 || 324) 7.4 
7.2 || 291 | 11.9 || 271 |12.4 24 | 7.0 || 250 | 8.4 275 | 7.0 || 305| 28 || 303} 337) 5&4 
200 | 11.1 206] 0.4 || 314] 6.7 886) 287] 81 
Sault Ste. 
Newark, |} Oakland, |} Oklahoma Omaha, |} bor, Terri- || Pensacola, || St. Louis, || Salt Lake ||San Diego, Marie Seattle, sy Washing- 
aa Calif. City, Okla. Nebr. tory of Fla.! re) City, Utah Calif. Mich. Wash. ton, D. 
(14 m) (8 m) (402 m) (306 m) Hawaii ! (24 m) (170 m) (1,294 m) (15 m) (198 m) (14 m) (603 m) (10 m) 
(68 m) 
Altitude (m) 
m. 8. 1. 
Als Halse Wale tale tale yale False yale tale fale 
Surface... 211.6 81); L4 215 14 28 3.1 214; 1.8 148 1.7 103 | 0.8 337 | 1.2 154 | 2.0 165 0.3 322 
336 | 2.3 36} 1.5 214 4.4 39 234 | & 5 145 | 0.1 316 | 2.9 
268 | 4.6 45) 1.4 258 7.5 296 1.5 336 | 0.6 311 | 24 228 | 3.7 149 2.4 
268 | 4.6 || 48| 0.5 || 288] 203| 293 | 3.2 || 273] 7.4 i79| 20 || 2831 0.7 || 310] 47 || 251/41 || 191] 3.9 
2,000.........| 246 | 7.5 10} 12 280 9.5 he g Beeeh aero 305 4.5 270 | 8.0 201 2.1 2861} 1.7 280 | 3.5 287 | 2.0 255 4.0 
264 | 88 || 326| 0.9 || 203] 11.7 |] 285] 9.9 302 | 5.9 || 267/82]| 262] 1.9 || 269/26 265/68 || 340] 48 
260 {10.6 |} 288 | 0.5 || 293 | 16.2 || 282] 9.5 307 | 5.8 || 283 || 280| 4.8 || 252|3.7/| 277] 5.9 || 344/63 55 
903 | 1.2 || 273 | 142 274] 7.3 || 273| 6.2 313 | 4.7 
1 Navy stations. 
By Montrose W. Hayes, in charge River and Flood Division 
The floods in November 1935 were local and not Table of flood stages in November 1935 
serious. The rivers in which they occurred are indicated [All dates in November] 
in the following table of flood stages. There was no loss 
reported, — in the Susquehanna Basin at and above Above flood 
Binghamton, N. Y., and even there it was not great. Flood 
From— To— 
ATLANTIC SLOPE DRAINAGE Feet 
Chenango: Binghamton, N. Y-..-..._----- 16 13 14 
Susquehanna: 
12 13 14 
ES: 12 13 14 
6 14 15 
Santee: Rimini, 8. C_._..........--.--..- 12 16 16 
: avannah: Ellenton, 8. C_............... 14 15 19 
[MISSISSIPPI sYSTEM 
Ohio Basin 
#rench Broad: Asheville, N. C_.........- 6 13 14 
Arkansas Basin 
5 
Neosho: Oswego, Kans..............-.-.-- 17 { 29 30 
Red Basin 
7 
Sulphur: Ringo Crossing, 20 { 27 
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Atmospheric pressure——Marked contrasts in average 
pressure for November 1935, were noted over various 
parts of the ocean. The northeastern area averaged 
much lower than normal; Reykjavik and Valencia 
recorded more than a quarter of an inch below. In this 
area pressure was very low when the month ended and 
coneneaney low at the beginning, while the week of 
the 18th-25th was the only caiokie period of pressure 
appreciably above normal. Along the American coast 
from Delaware Bay to Florida and eastward for about a 
thousand miles pressure was lower than normal, especi- 
ally around Bermuda. The Gulf of Mexico averaged 
slightly above normal, the northwestern part of the 
North Atlantic considerably above, and the southeastern 
part moderately above. 

The extremes of pressure noted in available vessel 
reports were 30.64 and 28.46 inches, the former read on the 
American steamship Cliffwood, on the 10th, to southward 
of Nova Scotia, and the latter on the British steamship 
Queen of Bermuda, on the forenoon of the 3d, northeast 
of the northern Bahamas. In waters remote from the 
tropics a reading of 28.49 inches was noted about 12 
hours earlier by the American steamship Schodack, when 
about 300 miles southwest of Cape Clear, Ireland. The 
final day of November brought a reading slightly lower 
than either of these at the land station at Reykjavik, 
Iceland, as shown in table 1. 


TABLE 1.—Averages, departures, and extremes of aimospheric pres- 
sure (sea level) at selected stations for the North Atlantic Ocean and 
its shores, November 19385 


Station Highest | Date | Lowest} Date 
Inches Inch Inches Inches 
Reykjavik, Iceland___......- 29. 36 —0. 26 29. 22; 2842 30 
Lerwick, Shetland Islands__- 29. 57 —.13 30. 17 21 | 28.84 30 
Valencia, Ireland..........-- 29. 58 —.31 30. 19 25 29. 05 y 
Lisbon, Portugal. -_-.......... 30. 07 +. 03 30. 34 28 29. 50 24 
30. 05 +. 04 30. 30 21} 29.53 27 
30. 21 +. 08 30. 45 10 | 29.84 18 
Belle Isle, 30. 12 +. 24 30.54 | 10,13 | 29.46 26 
Halifax, Nova Scotia. ---.-.... 30. 14 +.19 30. 62 10, 17 29. 66 29 
30. 08 +. 03 30. 44 10 | 29.41 18 
30. 06 —.05 30. 40 25 29.71 29 
29. 98 —.10 30. 20 28} 29.80 12 
DEE occdnnseutumdie 29. 98 —.01 30. 13 27 29. 89 13 
30. .00 30. 26 25 | 29.68 4 
30. 12 +. 02 30. 49 24} 29.90 9 


NoTE.—All data based on a. m. observations only, with departures compiled from best 
available normals related to time of observation, except Hatteras, Key West, Nantucket, 
and New Orleans, which are 24-hour corrected means. 


Cyclones and gales.—During the first days of November 
a storm of unusual size was centered near the Faroe 
Islands, with a low pressure trough extending far south- 
ward to the area west of the Bay of Biscay; and much of 
the eastern North Atlantic was swept by winds of gale 
force during the first 4 days, some vessels noting force 11. 
At the same time an important storm was centered not 
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far from Hatteras; its life history appears elsewhere in 
this Review. The latter storm affected only a small 
area, but was very intense on the 2d and 3d as it moved 
southward toward the Bahamas, for two vessels noted 
hurricane winds (force 12). The weather conditions of 
November 1 and 2 are shown on charts IX and X. 

On November 4 the region of the chief steamship lanes 
to southwestward of Ireland experienced a rapid rise of 
pressure, and soon notable gales ceased in this area. The 
storm in the western Atlantic on this date crossed south- 
ern Florida and entered the Gulf of Mexico, with consid- 
erable loss of strength. Charts XI and XII show the 
situations on the 4th and 5th, respectively, with chart 
XII including the entire path of the Florida storm, which 
originated to the eastward of Bermuda on October 30 and 
died out over the northeastern Gulf on November 8. 

From the 7th to the 22d there were several important 
gales met along the steamship lanes in the Newfoundland 
to Ireland strip, but malaly east of the twenty-fifth 
meridian or near midocean, the latter usually well to 
northward of 50° latitude. 

The most important North Atlantic storm after the 
first week was one that affected the American coastal 
waters from the Carolinas to Nova Scotia from the 
16th to 18th. During its northeasiward advance this 
storm displayed great strength, and three vessels on the 
17th noted force 12. Along the coast it caused great 
damage to the beaches of New Jersey and Long Island 
onthe 17th. By the afternoon of the 18th this storm had 
lost vigor, and though it continued its advance near the 
chief vessel routes, whence numerous reports have come, 
there were no more violent gales reported. 

The final week of November was almost free from note- 
worthy storms. However, from the southwestern Carib- 
bean Sea there is a lone report of a localized storm lasting 
several hours, met on the 24th and 25th by the Dutch 
steamship Odysseus, Puerto Cortez toward Cristobal. 
At the greatest intensity, the force was estimated as 11, 
lowest pressure 29.66 inches. There is no further infor- 
mation at hand regarding this disturbance. 

Fog.—While reports indicate an almost complete 
absence of fog over North Atlantic waters to eastward of 
the forty-fifth meridian, yet from that meridian in the 
Grand Banks area westward and southwestward to the 
vicinity of Chesapeake Bay there was nearly everywhere 
more fog than there had been during the preceding 
October, and moderately more than is expected during 
November. As a rule, ‘Fn was much more prevalent in 
this region during the first half of the month than during 
the last half. 

Along and for a moderate distance to eastward of the 
east coast of Newfoundland, reports show a different time 
distribution, namely, more fog after November 15 than 
before, occurrences being most numerous during the 
10-day period beginning the 17th. Here the 5° square 
from 45°-50° N., 45°-50° W. is noted as having 12 days 


with fog, or more than any other North Atlantic area of 
equal size. 
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Position at time of Direction | Direc- 
Voyage lowest barometer | tion of | and force | tion of | Direction] snirts of wind 
Vessel 0o- | barometer} No- | ba- wind | of wind at | wind | and high- | 14; time of low- 
when time of when | est force 
vem- | Novem- | vem- | rom- gale lowest gale of wind est barometer 
From— To— Latitude | Longitude | ber— — —| eter | began | barometer | ended 
NORTH ATLANTIC 
OCEAN 
Altair, Am. 8. 8......... Beaumont - Providence.....| 33 54 N.| 74 56 W. 1 | Noon, 1.- 2 | 20.54 | NW....| N, 6....... NE...) M, M....2 NW-NE 
Borinquen, Am, 8. 8....| New York ..... San Juan.......| 35 20N.| 72 05 W. 1 SSE....| NE, 11...| NE-E-SE 
W.S. Farish, Am. 8. S..| Texas City.....| New York. 34 30 N.| 75 00 W. 1] Mdt, 1... 2 | 20.42 | N....-- NE, 11...| N-NE-E 
Cities Service Lockport....... Philadelphia. 32 19 N.| 77 51 W. Sere 2 | 29.72 | N---... N-NE. 
motor, Am. 8. 8. 
Atlanta City, Am. 8S. 8.| Portland, |'4828N./ 21 21 W. 3 | 23.88 | NNW .| NNE, 5.../ E- 
City of Joliet, Am. 8. S .| New Orleans.._| Havre..........| 48 20N.| 21 15 W. 230 | Sp, 2..... 4 | 20.04 | NW-...| N, 8....... WNW_| WNW,11| N-WNW 
Texas, Am. 8. 8......... Port Arthur..._.| New York .| 81 54N.] 78 15 W. 2 | 20.75 | NNE..| N, 8....... NNE.. NNE-N-NE 
Black Faleon, Am. 8. New York.....| 18 54 W. 230 W....| NE, 1l...| NE-N-W. 
American Importer, Am. 50 19 OOW. 2 | 10p, 2.__- 4 | 28.84 | NE.... NNE, WNW.| NNW, 11) N E NE-X 
8. 8. 
Schodack, Am. 8. New York_....| 48 25N.| 14 00 W. 2 4 2.49 | SSW...) W, 8......] NW....| NW, 10..| SSW-NW. 
Pres. Harding, Am. 8. do..........| 51 06 N.| 16 12 W. 3 4 | 28.63 | SSE....| N, 5....... NNW, 11.| SSE-N-NNW 
Queen of Bermuda, Br. | Nassau, B. 27 41N.| 76 32 W. 3 3/24 SW....) E,4-...... E......| WSW, 12.|| WSW-S-E. 
8. 8. 
Themisto, Du. S. 8.....-. Swansea Montreal......_.| 51 35 N.| 11 30 W. 3 3 | 28.79 SSE-E 
Europa, Ger. 8. S.......| Cherbourg. New 49 57N.| 9 30W. 4 4 | 29.05 S-NW. 
Hanover, Am. 8. 8..--... Baltimore._._.. New Orleans.__| 25 22N.| 80 06 W. 4 4 | 29.53 NW-W-SSW 
Glenpool, Am. 8. 8....-- Jacksonville....| 24 54 N.| 83 57 W. 5 5 | 29. 66 NNE-WSW 
ver. 
Mariana, Am. 8. 8...-- San Juan_.....-. Mobile........-. 25 49N.| 85 42 W. 5 6 | 29.77 NE-N-NE. 
Hanover, Am. 8. 8._..-. Baltimore. New Orleans._.| 27 00 N.| 86 12 W. 6 6 | 29.79 
Heddernheim, Ger. 8. 8.| Sundsvall_-__-_- Boston.........| 55 25N.| 34 31 W. 8 8 | 29.76 Steady. 
Hastings, Am. 8. 8.._--- Manchester._..| Tampa.........| 49 15 N.| 11 40 W. 8 9 | 29.20 W-WNW. 
Bayano, Br. 8. 8......--| Kingston.......| Avonmouth....| 49 30 N.| 19 25 W. 9 10 | 29.77 None. 
Themisto, Du. 8. 8....-- Swansea........| Montreal.......| 53 22 N.| 35 00 W. 10 11 | 29.69 S-WNW. 
Quaker City, Am. 8. 8. Boston......... 56 30 W.| 27 22 W. ll 12 | 29.15 W-NW. 
American Importer, Am. New York..-.-- 54 18N.| 25 40 W. ll 12 | 29.39 WNW-NNW. 
8. 8. 
Boston City, Br. 8. S.--- Montreal.....__.| 54 22N.| 29 42 W. 11 | 10a, 15__.- 16 | 29.16 | W------ i = NNW..| NW, 11..] W-NW. 
K. R. Kingsbury, Am. Cristobal_...... 32 40 N.| 74 05 W. 17 | 20.64 | W, 12..... WSW__| W, 12....| NE-S-SW. 
8. 8. 
Cap Haitien....| 35 15 N.| 73 02 W. 17 | 29.46 W-ESE. 
Boston City, Br. 8. 8....| Swansea-_-_ Montreal 53 32 N.| 36 04 W. 16 | 10a, 17_--- 18 | 29.45 
Gulfqueen, Am. 8. 8....| Port Arthur....| New York 37 40 N.| 74 20 W. Sy | Sp, W.<.. 17 | 29.28 NW-WNW. 
Gatun, Hond. 8. S......| New Kingston-_- 37 42 N.| 74 12W. 16 | 5p, 17...- 18 | 29.32 ENE-S-NW. 
San Alvaro, Br. M. 8....| Puerto Mexico.; New York 39 OON.| 73 43 W. 17 | 9p, 17..-- 18 |? 29.21 NE-NW. 
San Jacinto, Am. 8. S...| New York..-_-- San Juan... 39 51 N.| 73 00 W. 17 | Llp, 17... 18 | 29.23 E-ESE-NW. 
Lekhaven, Du. 8. 8.---- New Orleans...| Bremen........| 45 40 N.| 27 20 W. 18 | 10a, 18_... 20 | 29.64 W-NNW 
Jean Jadot, Belg. 8. S...| Antwerp_--..-- New York___-_- 50 38 N.| 18 00 W. 18 | Mdt, 18__ 20 | 29.16 WNW-NW 
Lord Kelvin, Br. 8. S_-- ~ cable grounds out from Hali- 47 56 N. | 40 55 W. 19 | Ip, 20.... 21 | 29.36 W-W-N. 
‘ax. 
Europa, Ger. 8. S..-..-.- New York.....| 49 24N.| 23 18 W. 22 | 4a, 22..... 22 | 29.16 WNW-N. 
Yaka, Am. 8S. 8.........- Liverpool......| 49 16 N.| 24 49 W. 19 | Noon, 22. 23 | 29.31 NNE-N. 
a Castle, Br. New York.-..-.- 35 52N.| 69 25 W. 24 | lla, 24__- 25 | 29.43 SW-NNW-N. 
Odysseus, Du. S. Cristobal....... 1240N | 8207 W.| 24] 5a, 25 | 29.66 NNE-ESE-S} 
Sarcoxie, Am. 8. S....... New York...-.- 40 08 N | 5750 W. 25 | Sp, 25...- 26 | 29. 20 SSW-WSW: 
Exmouth, Am. 8. 8_---- Newport News_| 36 40 N | 68 30 W. 29 | Ip, 29.... 29 | 29.75 S-NW. 
Susan V. Luckenbach New York.....| 20 18 N.| 74 03 W. 30 | 7a, 30_...- 41 | 30.01 NW-N. 
Am. 8. 8. 
NORTH PACIFIC 
OCEAN 
Pleasantville, Nor. M. 8. 33 23 N. | 163 25 W. 1 | 20.44 SSW-WSW. 
Madoera, Du. M. 8..--- Los Angeles....|!41 36 N. | 124 57 W. 2 | 30.12 
Bengalen, Du. M. 8----- Portland, Oreg-.| 34 15 N. | 153 45 E. 4 | 29.30 
Tricolor, Nor. M. 8---..- San Francisco..| 40 35 N. | 153 40 E. 2 | Noon, 3-- 5 | 29.78 None. 
McKinley, Victoria, B. C..| 36 49 N. | 143 43 E. 3 | 30.00 NNE-NNW-N. 
Am. 8.58. 
Golden Peak, Am. S. 8-.- 32 28 N./ 161 00 E. 3 | 29.40 S-WSW. 
Yuri Maru, Jap. 8. Los Angeles....| 44 14.N.| 160 39 E. 3 i tem, 3... 5 | 29.77 E-NE-NNE. 
Golden Hind, Am. 8. 8 - u San Francisco..| 48 30 N.| 175 00 W. 4] Mdt, 4... 4) 29.19 
— of Canada, Br. | Victoria, B. C _| Honolulu_-_-.--.- 32 02 N. | 148 20 W. 5 | 8p, 5..... 5 | 29.92 E-ENE-NW. 
Golden Mountain, Am. | Honolulu. San Francisco..| 27 36 N. | 147 06 W. 6 | 8p, 6..... 7 | 29.88 NNE-SE. 
President McKinley, | Yokohama.._.. Victoria, B. C .| 47 32. N.| 171 10 E. 6 | 4p, 7..--- 7 | 29.71 None 
Am. 8. 8. 
do 50 00 N. | 143 00 W. 11 | 29.78 None. 
Rakuyo Maru, Jap. 8. S.| Los Angeles....| Yokohama 32 55 N.| 150 00 E. 11 | 4a, 12..... 12 | 29.63 W-NW. 
Pleasantville, Nor. M. 33 47 N.| 145 26 E. 11 | 2a, 12 | 29.67 WNW-NW. 
Steel Traveler, Am.S.S_| Honolulu. 14 20 N. | 137 40 E. 12 | 4a, 13_...- 13 | 29.58 ENE-ESE. 
— Jackson, Am. | Victoria, B. C_.| Yokohama. 52 15 N.,| 153 15 W. 12 } lip, 12... 13 | 29. 52 bE W-WNW- 
Bellingham, Am. S. S...| Tacoma._....-..|-..-. a a 47 24.N./| 163 48 E. 12 | 8a, 13..... 15 | 29.11 None. 
Bengalen, Du. M. 8-...-- . eae Portland, Oreg_| 45 45 N.| 130 22 W. 14 | Noon, 14. 14 | 29.06 SSE-WSW 
Tess, Du. M. &.......04 Manila_.......- Los Angeles....| 12 06 N. | 126 08 E. 15 | 2p, 15.... 16 | 29.21 NNW-SW 
Ogura Maru, Jap. M.S_..| Estero Bay_...| Yokohama--.-.-- 35 22 N.| 17410 E. 16 | 8a, 16_.... 17 | 29.24 SW-NNW 
Bellingham, Am. 8. 8...) 44 12N./| 154 24 E. 16 | 8p, 16 | 29.60 S-WNW 
nea Maru, Jap. | Yokohama..--.. San Francisco..| 39 15 N.| 151 54 E. 16 | 10p, 16... 16 | 29. 84 S-WNW. 
Everett, Am. 8. S....... Taku Bar...... Tacoma........ 49 40N.|14210W.| 16] 7a,17-...| | 17 | 28.88 W-NNE 
oe Dragon, Am. | Yokohama.---. San Francisco..| 38 47 N. | 160 04 E. 16 | Ip, 17... 16 | 29.98 None. 
Stanley Dollar, Am. 8.S.| Maspate......- Angeles_...|135 00 N. | 142 07 W 18 | 4a, 20....| 19} 29.74] NW, 4....| NNW _| N, 10..... None. 
Maru, Jap. San Francisco..| 41 57 N. | 177 25 W 21 | Noon, 21. 21 | 29.16 | SE_.... SE, 9....| SE-WSW-W 
Kyokuto Maru, Jap. | 42 28 N./| 178 11 W. 21 | 29.21 | SE_.... SSE, 8....| SSE_...| SSE, 9...| SSE-SW. 
Golden Dragon, Am. |_.... 39 50 N. | 173 42 W 21 | 6p,21-...| 21 | 29.28 | 10...| S......- SE, 10...| SE-SSE-NW. 
2 October. 3 Barometer uncorrected. 4 December. 


1 Position approximate. 
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OCEAN GALES AND STORMS, NOVEMBER 1935—Continued 
Voyage Position at time of | Gain | Time of | Gale | low- | Direc- | Direction | Direc- 
lowest barometer an| lowest jended| est | “omof | and force | tion of | Direction) of wind 
Vessel barometer| No- | ba- of in ind at | wind | and high- | time of low, 
‘ vem- | Novem- | vem- | rom- est barometer 
m— ‘o— tude | Longitude | ber— ber— eter | ber— began | barometer | ended 
NORTH PACIFIC 
OCEAN—Con. 
Inches 

Orymele Maru, Jap. | Los Angeles....| 45 46 N.| 179 50 W. S 22 | 28.79 | SE..... SW, 6..... SW....| SE, None. 
Susan ,Luckenbach, Los Angeles....| Balboa_.......- 15 10N.| 9520W.| 23 | 4a, 23... 23 | 29.94] Steady. 

Am. 5. 5. 
> —, Maru, Jap. | Yokohama--..-. San Francisco..| 42 56 N. | 166 50 W. 21 | Noon, 23 24 | 20.04 | SE..... _, A eS WSW..| WSW, 10.| SW-WSW. 

ap. M. 8. 
Maru, Jap. |..... Vancouver, B. | 40 20 N./ 155 01 E. 23 | Sa, 24 | 29.67 | W_. 
Golden Dragon, Am. |-..-.-.. ER en San Francisco__| 39 46 N. | 164 15 W. 23 | 4p, 23 24 | 29.53 | SW... SSW, 10 SSW SSW, 10 _| None. 
Arizonan, Am. 8. S......| Los Angeles. 15 23 N.| 95 29 W. 25 | 4a, 25..... 25 | 29.98 | NE. NNE-N. 
Golden Dragon, Am. | Yokohama-_-_-_-. San Francisco__| 39 47 N. | 151 07 W. 25 | 7a, 26.. 26 | 20.93 | S......-. 8, 8.. Mebinccd _§ None. 

8. 8. 
Dorothy Los Angeles....| 16 21N.| 99 10 W. 29 | 6a, 28__ 29 | 29.89 | N...._- ENE, 1 NNE._.| N, 10. 

Am. 8. 8. 

1 Position approximate. 


NORTH PACIFIC OCEAN, NOVEMBER 1935 
By E. Hurp 


Atmospheric pressure.—As in October, the average pres- 
sure throughout the Aleutian region and eastward to 
southern Alaska and British Columbia in November 1935 
was much above the normal. The Aleutian cyclone, how- 
ever, was fairly well developed, with an average reading 
of 29.77 inches at Dutch Harbor. 

ln middle latitudes a shallow belt of high pressure ex- 
tended from coast to coast, but with the crest lying to 
the westward of southern Oregon. 

In the Tropics pressures were for the most part some- 
what below the normal, except at Manila, where the 
average was 0.01 inch above. 

Cyclones and gales.—Although more pronounced cy- 
clonic activity occurred over the North Pacific Ocean 
than in the preceding month, the actual degree and fre- 
quency of storminess evidenced by ships’ reports showed 
only a very slight increase in November. The higher 
degree of storminess is indicated only by reports from 
two ships that encountered gales of force 11 on the north- 
ern routes, as compared with maximum wind forces of 
10 in higher latitudes in October. 

The month opened with a general lack of stormy con- 
ditions, except for a gale of force 9 which occurred near 


TABLE 1.—Averages, departures, and extremes of atmospheric pres- 
sure at sea level, North Pacific Ocean, November 19385, at selected 


stations 
Aver- | Depar- 
age ture 
Station pres- | from Highest} Date | Lowest | Date 
sure | normal 
Inches | Inch | Inches Inches 

| Ee 30.16 | +0.17 30. 58 9 29. 40 18 
ESE 29. 77 +.18 30. 34 17 28. 88 23 
29. 83 +. 24 30. 40 13 29. 10 24 
1] 29.14 24 
29. 98 +.22 | 30.52 1 29. 42 27 
30.15 | +.18 | 30.54 27 | 29.55 14 
30.10 | +.01 | 30.36 28 | 20.54 1 
29.91 | +.02] 30.02 25 | 29.82 5,6 
29. 96 —.06 30. 13 24 29. 77 
30.05 | —.03 | 30.26 27 | 29.78 1 
29. 81 —. 05 29. 92 20 29. 60 1 
29. 84 +. 01 29. 98 4 29. 44 16 
30.13 | 7,8] 29.90 15 
30.05 | +.15] 30.20 26 | 29.92 15 
30.05 | +.07 30.30 21} 29.84 1 
90. 08 j........ 30. 38 29; 29.20 ll 


NoTE.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. Departures 
are computed from best available normals related to time of observation. 


32° N., 163° W., on the Ist, in connection with a depres- 
sion to the northward of the Hawaiian Islands. On the 
2d, strong northerly winds prevailed along the northern 
coast of California, reaching a maximum force of 8 a short 
distance northwest of Eureka during the passage of a 
Low inland. 

On November 3 a cyclone of moderate depth was cen- 
tered near 35° N., 155° E., that caused widely scattered 
gales to the eastward of central Japan. The most im- 
portant of these, a gale of force 11 from east-northeast, 
was encountered by the Norwegian motorship Tricolor 
near 41° N., 154° E., at a considerable distance north of 
the storm center. This disturbance moved northward 
during the 4th, accompanied by fresh to whole gales to 
the southeastward of the Kuril Siiada. 


During the 5th and 6th a shallow Low northeastward of 
the Hawaiian Islands developed gales of force 8 to 9 
within the restricted locality 25° to 35° N., 145° to 150° 
W. A later gale, of force 10, occurred in the near neigh- 
borhood on the 18th. 


Between the 7th and 21st of the month sporadic gales 
occurred in various extra-tropical parts of the ocean. 
These, in general, were so localized that it is sufficient 
only to list their times and places of occurrence in the 
accompanying table of “Ocean Gales and Storms.” 
Specific mention, however, may be made of the disturb- 
ance which lay over the northeastern part of the ocean 
on November 14 and caused high winds off the coast of 
Washington. In this storm the Dutch motorship 
Bengalen encountered a southwest gale of force 10, 
barometer 29.06, near 46° N., 130° W. 


The most important storm of the month originated 
southeast of Kamchatka about November 20, and from 
the 21st to 27th lay over much of the north-central part 
of the ocean, with central pressures during the period 
mostly below 29 inches. The lowest pressure reported 
was 28.35 inches, read on the 22d on board the British 
steamship Empress of Russia, near 50° N., 173° E. 
Gales were experienced on the 21st to 23d over much of 
the region to the northward of the 35th parallel, between 
175° E. and 160° W., with the highest velocity, force 11, 
from the southeast, barometer 28.79, reported by the 
Japanese motorship Olympia Maru, in 45°46’ N., 179°50’ 
W., on the 22d. No further gales in connection with this 
storm, notwithstanding its depth, were reported on dates 
later than the 23d. "Tete in the month, after filling in 
rapidly, it had moved to the Gulf of Alaska. 
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Moderate weather conditions prevailed over the ocean 
during most of the final week. 

Typhoon of November 10-20, 
occurred in waters of the Far East during the month. 
An account of the storm, prepared by the Rev. Bernard 
F. Doucette, S. J., of the Manila Observatory, is sub- 
joined. From ships’ reports, it appears that on the 13th, 
in 14°20’ N., 137°40’ E. the American steamship Steel 
Traveler, Penang to Honolulu, came within the ielinaiane 
of the disturbance, reporting a barometer reading of 
29.58, closely preceded by a northeast gale of force 8. 
During the 15th the storm had increased considerably 
in intensity as it neared the Philippines. On this day 
the Dutch motorship Tosari encountered a west-southwest 
gale of force 11, with pressure down to 29.21 inches, 
near 12° N., 126° E. 

A few days prior to the appearance of this typhoon 
in the Philippines, the one important marine casualty 
of the eoelk occurred, when the British motorship 
Silverhazel on the 11th, amid heavy seas, broke in two on 
a rock in San Bernardino Straits. Four were lost in 
this wreck, including the master of the ship, Capt. 
H. A. Lennard. The surviving crew and passengers 
were rescued from a precarious position on the rock by 
the U. S. destroyers Pury and ys my The Silverhazel 
for many years had been a regular and valued cooperating 
ship with the Marine Division of this Bureau, and her 
loss is deeply regretted. 

Tehuantepecers—Gales of the norther type were re- 
ported in the Gulf of Tehuantepec, as follows: On the 
23d, force 9; on the 25th, force 8; on the 29th, force 10. 

Monsoon winds.—Strong northeast monsoon winds 
occurred in the China Sea on the 7th and 8th, and during 
the middle of the month. 

Fog.—Fog was reported on 5 days near the mouth of 
the Columbia River; on 7 days off the California coast; 
and on 3 days in and near the Gulf of Tehuantepec. 
Scattered fogs were reported during the first decade of 
the month to the eastward of the 180th meridian along the 
northern steamship routes. 

Trans-Pacific aviation.—On the afternoon of November 
22 the Pan American Airways’ giant air liner China 
Clipper left Alameda, Calif., bound for Manila with 
pat 2 tons of mail, thus inaugurating a commercial 
trans-Pacific air service. The entire flight of 8,602 miles, 
via Hawaii, Midway Island, Wake Island, and Guam, 
was made with favorable weather in 59 hours and 47 
minutes, or in 13 minutes less time than was estimated 


for the voyage. 


1935.—One _ typhoon 


TYPHOON AND DEPRESSION OVER THE FAR EAST 
NOVEMBER 1935 


BERNARD F, Doucette, S. J. 
{Weather Bureau, Manila, P. I.] 


Depression, October 31 to November 3.—A depression 
formed during the afternoon of October 31, about 250 
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miles SSW. of Guam, and moved NW. until the next 
morning when it sharply recurved to the NE. and moved 
beyond the region of observation November 3. Itseemed 
to be of little importance during this time. 

Typhoon, November 10 to 20.—The morning of Novem- 
ber 10, a depression appeared about 330j;miles SSE. of 
Guam. It developed into a typhoon as it moved W. by 
N. for about 36 hours and then changed to the W., 
threatening the island of Yap. On the morning of the 
12th, when about 120 miles to the east of this island, it 
began to move WNW., passing about 50 miles NE. of 
the station. The next day, it shifted its course to the 
W., moved thus for one day, and then changed to the 
WNW. It kept this course until it crossed Luzon, 
passing close to and N. of Baler, Tayabas Province, the 
morning of November 17. The next day it was located 
in the China Sea about 60 miles WSW. of Vigan, Ilocos 
Sur During the forenoon it inclined to the N., and the 
next day it recurved to the NE. and E., moving along 
the Balintang Channel and filling up over the Pacific 
Ocean regions. 

This typhoon is of interest inasmuch as it threatened 
to interfere with the ceremonies connected with the 
inauguration of the new Commonwealth Government on 
November 15. The typhoon was about 400 miles to the 
ESE. of Manila on that day. 

Barometric minima reported are as follows: Yap 
recorded 742.6 mm (29.237 in.), with SW. winds, force 
3 to 4, on November 12,4 p.m. Baler, Tayabas Prov- 
ince, P. I., had 735.22 mm (28.946 in.) on November 17, 
5 a. m., together with WSW. winds, force 9. Vigan 
reported 738.53 mm (29.076 in.), November 17, 4 p. m., 
with NNW. winds, force 7. 

The typhoon entered the China Sea at a time when the 
NE. monsoon was quite strong, and thus was prevented 
from taking a westerly course. 

Newspaper reports (published Nov. 24 and 25) give 
the total of deaths due to this typhoon as 31, most of 
which were caused by drowning. It is interesting to 
note the remark of the Weather Bureau observer at Baler, 
who reported that none of the light material houses in 
his locality were damaged, nor were there any heavy 
rains. The previous typhoons of this season which passed 
near his station caused great damage to property; yet, 
from the viewpoint of the meteorologists, the later 
typhoon was much more extensive than the preceding 
disturbances. This is evident because great damage to 
property during the passage of this typhoon was reported 
in the Provinces of Isabela and Nueva Vizcaya. 
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CLIMATOLOGICAL TABLES 


CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 
stations. 

Condensed climatological summary of temperature and precipitation by sections, November 1935 


{For description of tables and charts, see Review, January, p. 37] 


‘Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
Section 
a g 
3 Station Station g 3 Station Station 3 
= = 3 © 
oF. | °F. °F. In. In. In. In. 
56.6 | +2.2 | 4 90 11) 18| 24 || 3.17 | —0.10 | 0. 51 
49.4 | —3.3 | 87 2 | 2 stations. 0} 15 .13 | +.25 | Sierra Ancha........ 3.83 | 3 stations... .......... 00 
49.8 | —1.7 89 10 | Batesville..........- 16); 23 3.81); +.11 | 8.14 | Newport............. 1. 59 
48.3 | —4.0 89 2 | Sierraville..........- —13 4 || 1.09 | —1.38 | Upper Mattole...._- 5.88 | 4 stations............. 00 
33.8 | 91 —12 ll —.33 | Cumbres..........-.- 1.98 | Buena Vista__....__. 00 
66.5 | +1.4 91 25 || 1.54] —.65 | Long 12.50 | St. Augustine... .12 
57.6 | +2.9 92 6 | Blairsville.__.......- 10| 24 || 375 | +1.05 | Flat Top...........- 10. 95 .30 
29.2 | —6.4 59 27 | Pelton Ranch....... -15 3 .91 | —1.13 | Prichard...........- 3. 36 . 08 
40.9; —.6 83 3 | 7 || 459 | +183 | 8.13 35 
42.2 —.2 80 11 | Salamonia........... 10 | 24 || 3.52 +.46 | Collegeville... .....- 5. 68 59 
34.0 | —2.3 73 3 | Rock Rapids_......- —7 | 22 || 2.70 | +1.08 | Clinton (river) ...... 6.26 | Rock Rapids......... 6 
40.2 | —3.1 75 8 | 2stations..........- 111 |] 231 | +1.00 | Chanute............ 7.80 | St. Francis........... . 8B 
47.3 | +.8 85 il | +.30 6.62 | Henderson........... 1. 83 
58.8 —.2 91 2 || 3.42 —.45 | Simmesport-.......- . 67 
48.7 | +3.6 86 5 | Sines, Md........... 9 | 124 || 4.43 | +1.88 | Elkton, Md......._- 6.53 | Frostburg, Md_...... 2.02 
35.6 | —.8 | 79 3.46) +.99/ Gull Lake........... 6.10 | Iron River (near)_...| 1.10 
23.1 | —6.5 | Pipestone........... 65 3 22 || 1.07 | —.10 | 3.57 | Morris 12 
55.0 | —.2 | Monticello. ........-. 92 11 | West Point......... 2 1} 3.55) —.08 | 6.32 | Pearlington.......... 1.07 
42.2 | —2.3 | Doniphan_-...-.....-. 82 10 | 3 stations__.......... 10 | 122 || 4.11 | +1.51 | Clinton._..........- 8. Campbell............ 1.96 
27.2 | —5.0 | Ashland (near).....- 76 21 | 2 -55 | | Gus 00 
34.4 | —2.8 | 73 8 Butte, Exp.| 11 +.23 | 3.40 | 2stations............ . 03 
‘arm. 
36.0 | —3.9 | Logandale. sO 16 | Sheldon_...........- -11 3 .66 | +.01 | Lewers 
42.0 | +3.9 Falls,| 76 5 fin, N. —1 25 || 4.83 | +1.37 | Machias, Maine....| 9.55 | Presque Is‘e, Maine__| 2.38 
ass. 
47.8 | | 2stations........... 78 5 | Canoe Brook.......- 8| 25 || 495 | +1.77 | Pleasantville........ 2.83 
41.3 | 48.1 | ............5 78 0 3.44) +.42 |) Mt. McGregor...._- 7.36 | Rochester_........... 1.01 
53.2 | +3.2 | 5 85 12 | Mount Mitchell 5 | 3.89] +1.25 | 8.63 | 1.39 
42.8 | +1.3 | Portsmouth (1)..... 85 1 | 11 | 24|| 262] —.12 | 3.95 | Marietta (2)......... 1. 67 
46.1 | —3.7 | 3 stations...........| 84 13 we 14] 1611275 | +.70 homa . 75 
44.4 | +3.2 85 4} Brookville. ......... 5| 3.84] +.98 | 7.44 | Parkers 1.18 
55.9 | +2.2 86 AL 12} 3.11 +.79 | Caesars Head.......| 10.99 | Georgetown.......... 
28.4) —4.5 70 —17 1 .53 | —.14| Harveys 
49.8 | +1.1 86 8| 465 | +1.05/ Tellico Plains....... ~ 2.04 
55.5 | —1.7 96 15} 15 1.94] —.38] Dialville............ 7.60 | 4 stations............ .00 
34.5 | —3.0 75 7 | Woodruff... -5 4 .69 | —.26) Silwer Lake......... 3.28 | Green River.........| .00 
49.8 | +3.2 M 5 | Hot Springs... 241) 402] Onley............... 6.80 | Mountain 12 
35.6 | —4.0 68 18 | La Crosse (near)....| —8 | !2 || 2.27 | —2.65 | Wynoochee Oxbow..| 10.37 | Moxee (near)........ 0 
46.0 | +2.8 88 5 | Brandywine........| 24 || 2.80] +.03/ Pickens............. 5.33 organtown......... 65 
31.1 | —2.3 68 1 | —6|}122 || 204] +.17 | Williams Bay....... 4.61 | Rhinelander. ....._.. 61 
27.1| —46 67 9 Crandall Creek |—26/| 10 -68 —.07 River......-. 3.68 | Hampshire........... 00 
(near). 
Alaska (October)....| 30.5 | —.9 70 2 | Allakaket........... —31 | 2% 4.13) +.69 | Cordova............| 20.48 | 30 
Puerto 75.3 | —1.2 93 17 | Guineo Reservoir...| 40 | 13 || 4.29 | —3.13 (La | 19.58 | Mona Island......... 00 
Mina 


7 
‘ 
! Other dates also. 
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TABLE 1.—Climatological data for Weather Bureau stations, November 1935 


! Observations taken at airport, 
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TABLE 1.—Climatological data for Weather Bureau stations, November 1935—Continued 


Elevation of £ 

Pressure Temperature of the air >| Precipitation Wind 8g 
is 
|s lo lex +e | » | 8 ls a. 

Ohio Valley and Ten-| Ft. | Ft.|Ft. | In. | In. | In, °F.) °F. oF.| °F °F \°F.| In. In. Miles 0-10| In. | In. 

nessee 46,2) +1,0 77| 3,42) +0,2 7.4 
762) 71) 214) 29.31) 30. 13}—0.01) 53.2) +2.8] 83} 1] 62] 28) 25) 45) 32] 42) 70] 5.61] +22) 8] 5,624) ne. | 31] w. | 28] 10] 13] 5.9] 
995) 66) 84) 29.06) 30.14) +.01/ 50.8) +2.9] 82) 1) 59] 24) 24) 42) 30) 45) 41) 7.29) +42) 10] 4,178] ne. | 20) w. | 28) 9| 7| 1416.3) Ti 
399} 78) 86) 29.71! 30.14) +.02) 50.4) —1.3] 81} 3] 57| 25) 23) 43] 27) 45) 40) 72] 2.63} —1.6] 10) 5, 457| n. 22| sw.| 4| 7| 1716.5) 
Nashville... 546) 168) 191) 29. 56) 30. 16) +. 04) 49.2) +. 2) 85) 1) 57) 22, 23) 41) 33) 45, 41) 79 2.77| —.7) 6,753; mw.| 40) se. | 27; 5) 6) 7.4) 0 
Louisville...........- 536) 188) 234) 29. 56) 30.16) +.04) 46.6) —.1) 77) 4) 53) 22) 23] 40) 31) 42) 37) 75) 2.96) 10) 7,282) n 28) s. 4) 5] 10) 15) 7.1) Ti 
431| 76) 116) 29.66) 30.14) +.02) 45.8] —.8| 76} 3) 52] 22) 23) 39 41| 37| 2.54] —1.2) 11] 6,265] n 30] s. 4) 4) 2117.61 Ti 
822) 194) 230) 29. 23) 30.14) +. 04) 41.6) —.7) 71) 3) 48) 18) 29) 35) 24 38) 34) 76) 3.56) +.2| 15) 7,878] s. | 27; 3) 4] 23/83) .3) .1 
Terre Haute... 575, 96) 129] 29.49) 30. | 72] 3] 49] 20) 30) 36] 39] 35] 355] +.2) 15] 6,746] sw.| 241s. | 27) 5] 2] 23] 7.8] 
Cincinnati..........- 627) §1) 29.45) 30.15) +.03) 44.1) +1.6) 76) 4) 51) 20) 24) 37) 31 40! 80 249 —. 4) 11| 5, 472) 22) sw.| 2) 3) 3| 24/83) Ti T 
Columbus. --| 822} 90) 210) 29. 24) 30.14) +. 03) 43.9) +2.0) 75] 4) 50} 22] 24) 37) 31) 40| 37] 80) 284) +.1) 12) 6,892) s 34) s. 5} 4) 4) 2217.7) Lil 
29. 15] 30. 12)-.---- | 43.2) +1.2] 74] 4) 50) 21) 24) 37) 3.53] +.7| 12] 6,203] sw.| 30] sw.| 4] 6) 20) 7.8] 1.7] 15 
28. 07| 30.17) +.05) 44.2) +3.9] 76) 5] 54) 13] 25] 35] 36) 39) 36) 82) 3.21] 4,277| nw.| nw.| 5| 6] 6] 18| 7.3) 
29, 30.17} +.05) 45.7| +-1.9] 79] 4] 53) 19] 24) 38} 32! 42) 38] 1.78] —.8| 13] 4,635) se 19} se. | 27] 2) 7] 21) 7.8) .1) .9 
28. 74) 30.12) +-.02) 43.0) 76) 4) 50) 21| 25; 36) 28) 39) 36) 82) 210) 7,260) mw.| 28] sw. | 28) 4] 6) 20/ 7.9) 7 
41,2) +1.9 80) 2,05) —0.7 &3 

30. 12) +. 07) 41.2) +1.8] 70) 47) 22) 23] 36} 25) 38) 35) 1.58) —1.4) 15:11, 185] w. | 45) sw./| 21/ 3] 8] 19) 7.8) 1.4) .@ 
30. 12}. -----| 37.0] +3. 1] 69) 1) 44) 11] 24] 30) 27] 35) 32) 85] 1.68} —1.5) 15] 7,315) sw.| 30) sw.| 5) 2) 23/81) Ti .o 
30, 14)...... 41.0} +2. 4] 70] 5] 47) 18) 24) 35} 27] 38] 34) 80) 1.78} —.6| 11] 6,925) nw.| 31) s. | 28) 3] T 
71) 85) 29.75) 30.13) +. 08) 42.0) +3.1) 70} 1) 48] 23) 23) 37) 26] 38) 34) 76) 1.57) —1.8] 16) 8,100) s n. | 18 7) 23:86) T 
Rochester............ 523) 86) 102) 29.55) 30.14) +.09) 42.0) +3.3) 73) 4) 48) 23) 23) 36] 38) 34) 74) 1.01) —1.5) 12) 6, 184) sw 27| w. 5) 2 6| 22, 8.3) Tl T 
596; 65) 79) 29. 49) 30. 15} +. 09) 42.2) +3.5] 71) 1) 48} 19) 24) 36) |---| 2.24) 14] 5,7 | 8. 21) s. 42) 4a T 
714} 130} 166) 29.33) 30.11) +. 905) 42.6) +1.2] 76] 4) 48] 26) 23) 39) 36) 80) 1.57) —1.7] 14/10,611) s. s. 10) 23) 8.6) .2 
Cleveland 762) 267) 318} 29.27) 30.11) +. 04) 43.6] +2.7| 77] 4] 50} 25) 29] 38} 35) 40) 77) 1.71| —.9| 15/11, 091) s. 37| w. | 21) 2) 5| 23) 87) 
629} 67) 29.43) 30.13) +. 05) 42.6) +1. 5) 75) 4) 49) 23) 30) 37) 221) —.2 17| 7,117} sw.| 24) sw.| 5} 2| 5) 23 8.7] .7| .4 
628} 79) 29.44) 30.14) +.07) 40.4 67} 4) 46] 21) 30) 35 32) 37} 35) 83) 260) 16) 7,250) w. w. 5| 3) 5) 22) 8.3) .3 
Fort Wayne. 857| 69} 84) 29.18) 30. 40.0} 64) 4] 46) 18) 30) 34) 27) 37] 34) 82) 3.23] +.4| 18] 6,782} ne. | 28} w. | 4] 3) 22) 8.0) .4 
626; 5] 78) 29.42) 30.12) +.06) 39.9) 62) 5] 46] 19) 23) 34) 27) 37] 34) 82) 3.43) +1.0) 14) 7,922) sw.| 28) sw.| 6] 22) 84] .2) 

Upper Lake Region 34,5) —0,8 82; 2 +0, 6 8, 3) 
13} 89) 29.42) 30.10) +. 09) 35.8) +1.4) 61] 9) 42) 15) 29) 30) 25) 33) 30) 80) 1.77/ —.8} 15) 7,846] mw.| 26) se. | 27) 6] .8 
612} 54) 60) 29.42) 30.10) +.07| 32.2} —.9} 50) 10) 38} 23) 27] 23) 29) 26; 80) 2.35) +.2) 13) 7,465) nw 30) nw.| 28) 3) 6) 21) 8 06.4, T 
Grand Rapids- ------ 707| 70| 244) 29.31| 30.10) +.05| 39.2) +.8| 62) 23] 23] 34) 28) 36, 32] 5.11/ +23) 13] ne.| 34) sw 1 6) 23, 87) 2.3) .4 
Lansing...........-..| 878} 88} 29.14) 30. 10|------ 37.9) +. 4] 60) 1) 44) 16) 23] 32) 28) 35) 34) 90) 3.75 +13) 14) 6,995) 24) sw.| 28] 1) 3) 26) 8.9) 1.7) 1.5 
637} 54) 29.38) 37.2} 59) 3) 42) 16) 23] 33) 22) 34) 286) +.2! 12) Be | 5| 6 19 20| T 
Marquette... 111, 29. 30.09) +. 07) 30.8) —2. 5) 45) 10) 35; 9) 23] 26) 23) 26} 86) 4.08) +1.2| 16) 6,686) nw.| 29) sw.| 24) 6) 22) 3.3 
Sault Ste. Marie....| 614) 11] 52) 29.38) 30.10} +.09) 31.8) —.2) 53) 1) 38 22) 26; 23) 27| 84) 3.38) +:7 19} 6,019) se | 26) nw.} 4) 21) 7.7146 18 
-| 673) 131) 29.37) 30.12) +. 05) 39.6) —.5) 65) 3) 45 17| 22) 34 37) 77 3. 62 +1.2) 14] 8,094] sw.| 27; 3] 6 21/81) 
Green 617| 109) 141| 29. 41| 30.09, +.05| 33.6] —.4| 55] 10] 40) 13] 22) 21| 28] 80, 1.53] 10] 7,431) 27|n. | 18) 4] 4) 22,81) 
681} 97) 221) 20.35) 30. 10) +. 05) 37.8) +.5) 59} 3) 44) 14) 22) 32) 22) 34) 30) 3.43) 41.7) 12) 9,507/ w. | 30) ne. | 11) 6) 24) 80) 10) 
Duluth. -- ... |1, 133) 5 | 47] 28.83) 30.10) +. 06) 23.2) —6.8| 37) 24) 30) 22) 16) 27] 22) 20) 86 1.00) —.4) 12] 8,399] nw.| 39) nw.| 28) 3) 3) 24) 8 4/105) 20 

North Dakota | 18,2 —8,7 87| 0, +0, 3 7.0) 
Moorhead, Minn....| 940) 50) 58) 29.09} 30.15) +. 08) 17.6) —9.5) 39) 27) —9| 15) 9} 35) 17) 15 so 1.06, 9) 6,520) s. nw | 27| 20] 7.31 9.9133 
Bismarck 8} 57) 28.27) 30.14) +. 07) 21.1) —7.4) 44) 29) 30) —3) 15) 12} 26) 20) 17) 85 +.2) 8 5,418] nw.| 23) nw.| 30) 3) 12) 15) 7.11 84) 
Devils Lake. - 1,478} 11) 44) 28.50) 30.15) +. 09) 14.3)—10.2) 38) 6) 24) —15 15} 4) 35) 13) 12) 9 12] 6,228] w. 22] s 16} 17) 6&9) 87) 61 
Grand Forks. 833) 12 |...-..|------| 14. 6]......| 38] 6] 25)—16) 15) 4] 38, 13 --| mw.| 32] 27] 3) 16) 11] 7] 6.0 
Williston... 1,878} 41] 48) 28.07) 30. 14) +. 08} 19.6) —7.6) 44) 16) 29\—15) 5, 10) 36, 17) 14) 81) 114) +.6) 8 4,860) w. | 24) mn. | 4) 5) 21) 14) 1.5 

Upper Mississippi 17 

Valley 36,9) —1,7 81} 2,89) +0.8 7.3 
Minneapolis 102 208) 29.08) 30. 10)... 28.6} —3.8] 50) 8| 36) 5) 29) 21) 32) 26) 23) 79 —.6) 9 7,632) mw.| 27| nw./ 28) 4) 19) 7.5) 26) .7 
Le 714) 11) 48} 29.32) 30.12} +.05) 33.0} —2.2) 53) 9) 39) 13) 23] 26] 26) 30) 27) 80] 1.75) +.2) 4,205) s. 19} nw.| 21) 5 20| 7.6) 2.0) .1 
Madison..........-.. 70} 78] 29.02) 30.11) +.05| 34.0] —1.2! 7| 40! 13] 22) 32) 29) 2.83) +1.0) 12) 7,058) 27) n. | 15) 3) 5) 22) 8.0) 1.4) .1 
Charles 10; 51) 29.01) 30.12) +. 04) 31.2) —1.8) 8) 39) 1) 22) 24) 29) 28) 26) 2.69 +1.2) 9 5,402) se. | 20) w | 5) 6) 7) 1717.32) T 
606 66] 161) 29. 45) 30.13} +.05| 37.0} —2.0) 62) 44) 14) 22) 30) 28) 54) 30) 79] 4.66, 14) 7,468) ne. | sw.| 27) 7.3) .3) .0 
Des Moines..........| 861) 99) 29.19) 30.13) +. 05) 35.7) —2.7| 66| 43) 22] 29) 32] 33) 29) 80} 2.68) +1.2) 7,045] mw.| 26] w 5} 167.2) T 
Dubuque............| 700} 60} 79) 29.25) 30.12) +. 05) 34.7) —2.3) 60] 42) 10) 22) 28) 26) 31) 28) 77) 3.44) +1.7) 4,778) nw./ 18) nw 28) 20: 7.8) 1.0) T 
Keokuk 614) 64] 78) 29.47) 30. 16) +.07) 39.0) —2.1) 72} 3) 46] 12) 29) 32} 30) 35) 32) 78] 2.94) +1.0) 11) 6,157) n. 27} w. | 27) 10) 1) 6.7) T) .0 
388] 87] 93| 29.75| 30.14) +.02| 47.1] 3] 54] 23] 23] 291 43] 40) <0) 1.70) —2.0| 12 6,101) n. 24) sw. | 27| 5) 4) 21) 7.6) T) .0 
609} 11) 45) 29.46) 30.14) +.05) 38.6) +1.1) 68) 3) 46) 14) 23) 32 29| 35) 32) 83) 4.03) +1.7] 12) 5,788] s. 23] sw. | 27; 9 21: 7.1) .1) .0 
Springfield, 636] 191) 29. 44) 30.13) +. 03) 40.8) —1.4] 73) 3) 47/ 18) 22) 34) 31/ 38} 35) 85) 4.59) +21) 12) 8 185) s. 25) sw. | 27) 5] 7.2} T) .0 
St. 568] 265) 303) 29.51) 30. 13) +. 03) 43.4) —1.7| 76) 3) 50) 20) 22) 36 31) 39) 36) 78) 271) —.1) 13) 8,412) nw.| 30) s | 27; 9 417166 Ti .O 

| | 

Missouri Valley | g7.4}-24) | | | | | si) 279) +13 | | | 6.8) 
Columbia, Mo---_- _.| 784] 84) 29.28) 30.11] +.02) 41.2} —2.1] 48) 19] 34) 29) 6.71) +4.5| 13) 6,270) mn. | 24) sw. | 27) 9} 1) 20) 7.2) .0 
Kansas City !.__....| 750] 32} 45) 26.30] 30.13) +.04) 41.5) —2.2) 68) 3) 49) 26) 22) 34) 31) 37) 34! 79) 3.84) +2.0) 10) 6,942) sw.| 30) sw./ 27) 8} 2) 20) 7.2) 1.1) .0 
St. Joseph. 967] 11) 49) 20.06) 67| 46) 21] 22) 32) 30; 35 81] 271) 11; 6,261 s. | 30) w. | 27] 9} 2) 19169) .8 .0 
Springfield, 324] 98) 104) 28.69) 30.12) +.02) 42.6] —3.1) 76) 10) 25) 23) 35) 37| 39) 36) 2.50} —.3) 7,438) se. | 34) se. | 26) 7) 4 19) 6.9) .0 
50} 29.05) 30.13) +.04| 43.5) —.6| 68| 3! 52| 26] 5| 36) 682) +50) nm. | 15 
7| 65) 87 40.8) —2.0] 68; 48) 25) 1) 33) 2. 57 +1.0) 9| 6,670] s. | 23) nw.| 28) 9) 3) 18) 6.8) 1.5) .0 
1,189} 11 81) 28.82) 30.12, +. 04) 37.0, —2. 1] 66, 44, 20) 1, 30) 27) 33) 30) 79) 1.87, 7,066) s. | 29) mw.| 6) 17| 6.8) .0 
105] 170] 200} 29.04) 30. 14] +.06/ 35.6] —2.9] 43] 15] 22] 28) 30) 33] 30 1.71] 9| 7.658] se. | 30! nw.| 27) 3) 1917214) T 
Valentine... 598) 47| 54) 27.35) 30.15) +. 07) 31.9) —2.7| 65] 8| 45) 3) 11) 19) 41) 26) 21) 72) .16) —.4) 5) 6,287) w 26} n. | 27) 6) 12) 12) 5.9) .4) .0 
Sioux City... ...--- 138} 64] 106] 28.86) 30.12) +. 04) 32.6] —2.6] 68} 40) 11) 22) 25) 32) 30) 27 1.31] +.3) 5] 7,274) s. 33| mw.| 10) 4) 10) 16) 7.2/3.7) T 
Huron. 306] 60) 74) 28.69] 30.14) +. 06) 27.5) —4.0) 59) 37] 1) 22) 18) 25} 22) 83 45} 8| 6,674) se. | nw. 9| 10) 1/61/34) T 

Northern Slope 29,8) | 67) 0,51) —0.3 4 | | | | 6.2 
2,505] 11) 67) 27.41) 30.15] +. 12) 25.2) —6.0 7} 36)—20) 2) 14) 40) 21) 18) 79) 4) 6,644) sw. | 30) sw. | 25) 8 11] 11) 5.4) 3.2) .0 
4,124) 85] 111) 25.86) 30.17) +.07) 31.6] —1.6| 54) 30} —1! 2] 24) 36) 27| 20) 64 17} 5,683) sw 41| sw.| 20) 3) 21) 7.8125) .0 
3} 80} ...| 82.0}.. | 51] 21) 30}, 2} 3) 25) 7; —.6| 6) 3,088) se. | 30) e. | 9} 6) 21) 7.6) 1.0) .0 
2,973) 48) 56! 30, 20) +. 13; 28.0) —4. 4) 46) 8) 36] 20] 32! 84} 1.02} —.3) 8) 3,309) nw.| 29) n. 9} 4) 10) 16) .3 
Miles City..........- 2,371) 48) 55) 27. 54) 30.18) +. 30.2) 56) 29) 40) 1) 20) 36) 27) 23) 78) .48) —.1) 4,295) s 26) 5) 14) 6.6) 3.5) .0 
Rapid City.......... 3, 259) 50} 58) 26.65) 30.18] +. 10) 32.9) —3.0| 62) 43) 0) 4) 23) 37) 27) 22) 70) —.2) 4) 5,704) n | 32) nw.| 27/ 10) 5.7) 3.4) .0 
Cheyenne............|6,094) 50) 71| 23.94) 30.12) +. 05) 33.0) —1.8) 58) 16, 44) 11) 22) 45) 26) 19) 62) .32) —.2) 7) 9,652 mw.) 49) w. | 20) 10) 9 11/55) 3.4) .0 
Lander. .._..........|5,372| 60] 24.67| 20.19) +.09) 29.0) —1.3) 56] 29) 42) 4] 16) 38) 23) 73) —.1) 5) 3,139) sw.| 22) mw./ 26) 12) 14) 4/46/65) .0 
3,7 10} 47) 26.14) 30. 28.2|...._.| 63] 29) 40) —7| 10) 17) 38) 23) 20) 77 445 —.2| 4) 3,545 28] 27) 6] 15) 9) 5.5) 6.3) .0 
Yellowstone Park..../6,241| 12) 46) 23.93) 30.27) +. 16) 23.2) —6.1) 42| 21) 32) —3 32} 20) 16) 75 77| —.5| 12) 5,379) s ne. | 6| 17) 7.2/15.8) 54 
North Platte_.......- 2,821) 11] 51| 27. 30.13) +.05| 35.21 —1.4 69| 8| 46] 14, 431 20) 24) 74] +.3, 7| 5,170 w. | | 14 57126) .0 


1 Observations taken at airport. 
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TABLE 2.—Data furnished by the Canadian Meteorological Service, November 1935 
Pressure Temperature of the air Precipitation 
Altitude 
= 8 Sea 
mean tation level 
Station sea level, || reduced | reduced --¥ = -~¥ Mean | Mean — Total 
1, to to from trom - | Highest | Lowest Total from | snowfall 
mum mum 
hous hours | 20rmal || min. +2/ normal normal 
Feet Tn. In. In. °F. °F. °F. °F, In. In. In. 
Charlottetown, Prince Edward Island.. 38 ‘ a 
Father Point, Q a 20 30.10 30. 12 +0. 16 31.4 +25 38.1 24.8 63 4 2.46 —0. 65 16.4 
ee eae eee 296 20. 83 30.17 +.15 34.4 +5.4 39.2 29.6 63 14 3. 60 —.16 8.0 
Kingston, 285 29. 80 30.12 +. 08 39.3 +4.3 44.8 33.8 63 14 2.39 —. 85 
379 29.70 30. 12 +. 0 39.8 +4.2 44.8 34.7 64 15 3.18 +.04 
London, Ontario--- 808 43.3 31.8 61 16 1.2 
Southampton, Ontario... 656 29. 37 30.10 +. 08 36.9 +1.9 42.4 31.4 60 16 5. 08 +1.38 1.9 
Parry Sound, Ontario. -..... 688 29. 38 30. 09 +. 08 34.7 +2.6 40.3 2.1 56 9 5.34 +.97 12.6 
Port Arthur, "Ontario iegiesdcbudattosen 644 29. 42 30. 16 +.16 23.8 —.2 30.1 17.5 37 -2 1.31 —. 02 10.8 
Winnipeg, 760 29. 26 30. 14 +.10 13.5 —4.5 21.5 5.5 41 —8 . 00 —.18 0.0 
Minnedosa, Manitoba_................- 1, 690 28. 22 30. 14 +.10 10.6 —6.7 19.9 1,2 38 —12 1.16 +.16 11.6 
Qu’Appelle, Saskatchewan. 2, 115 27.72 30. 07 +.07 12.2 —6.6 22.2 21 41 -17 1.52 +. 63 15.2 
Moose Jaw, Saskatchewan.............. 24.9 5.4 41 —14 | IL1 
Swift Current, 2, 302 27. 42 30. 06 +.% 18.6 —4.6 23.3 8.9 40 . 96 +.27 0.3 
Calgary, Alberta.................. 3, 540 26. 30 30. 13 +.15 21.0 —4.5 29.9 12.1 51 -l 32 —. 56 
Prince Albert, Saskatchewan 1, 450 28. 51 30.17 +.14 10.3 —6.1 18.5 2.2 —21 -.13 7.0 
Battleford, Saskatchewan... 1, 592 28. 30 30.15 +.13 8.8 —7.5 18.9 —Lé4 41 —22 1,22 +. 64 12.2 
Edmonton, Alberta.. 2, 150 27.70 30. 09 +.12 15.9 —7.0 24.5 7.3 46 —19 2.32 +1,.74 0 
Victoria, British Columbia 230 29. 92 30.18 +.19 43.1 -.1 46.8 39.4 53 79 —5.18 1 
Prince Rupert, 170 - 
Hamilton, Bermuda. 151 
LATE REPORTS FOR OCTOBER 1935 
Sydney, Cape Breton Island--.......... 48 30. 04 30. 09 +0. 13 48.1 +L6 57.7 38.6 73 30 3. 51 —118 0.0 
88 29. 89 30. 00 -00 49.0 tt 8 56.5 41.6 58 31 —3.71 .0 
Yarmouth, Nova Scotia................ 65 30. 04 30. 11 +. 09 48.8 12 57.9 39.7 72 32 2.10 —2.02 .0 
Charlottetown, Prince Edward Island --_ 38 30. 02 30. 06 +.10 47.6 +L1 55.7 30.4 70 30 2.49 —241 10 
Chatham, New Brunswick............- 28 29. 99 30. 02 +. 06 44.4 +L4 54.3 34.5 70 23 9 —2.96 0 
Father 20 30.01 30. 03 +. 08 41.3 +15 46.8 35.9 56 23 Lo —. 06 .0 
187 29. 92 30. 13 +.12 48.2 +3.4 54.8 41.5 73 29 2.12 
Ottawa, 236 29. 86 30. 13 +.12 45.6 +1.8 55.8 35. 3 74 21 86 —1L 6 -2 

Winni 760 29. 16 30. 01 +. 03 40.3 +1.2 8.1 30.5 74 ll 1.38 —.32 7.6 
Qu’Ap pelle, Saskatchewan............. 2,115 27. 68 29. 95 —.02 37.9 —-L5 49.7 26.2 75 -8 Le —.3 1L9 
aw, Saskatchewan.............. | 39.9 5L8 28.1 79 [| 5.6 
Swift Current, Saskatchewan........... 2, 392 27. 42 29. 97 00 40. 4 52.6 28.2 77 -8 85 —.@ 8&5 
Medicine Hat, Alberta. ...............- 2, 365 27. 52 30. 02 +. 05 44.6 58.4 30.8 77 -8 +. 76 12.3 
Prince Albert, Saskatchewan 1, 450 28. 44 30. 04 tT: 07 37.8 46.6 29.1 73 10 1.77 +. 13.9 
Battleford, Saskatchewan_... 1, 592 28. 33 30. 10 .13 39.0 8.1 27.9 78 4 1,27 tT: 82 7.1 
Kamloops, British Columbia 1, 262 28.77 30. 09 +.13 45.7 4.7 36.7 78 ll 1.08 47 10 
Victoria, British Columbia 230 29. 85 30. 11 +. 10 49.8 55.0 44.6 77 7 2. 52 +. 15 
Estevan Point, British Columbia. 48.7 43.3 64 24 
Prince Rupert, British Columbia-_.. 44.0 48.3 39.8 58 2 | .0 
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{The table herewith contains such data as have been received concerning severe local stor: 
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SEVERE LOCAL STORMS, NOVEMBER 1935 
[Compiled by Mary O. Souder from reports submitted by Weather Bureau officials} 


hat occurred during the month. A revised list of tornadoes will appear in the Annual 


Report of the Chief at Bureau) 


Width of 


Value of 


Place Date Time path, pea Character of storm Remarks 
yards life estroyed 

14 of snow recorded; this is the greatest November snowfall of record 
at this station. 

Dodge City, Glaze began forming on exposed objects the evening of the 2d and continued 
until the morning of the 4th; power companies experienced considerable 
trouble; damage not great. 

Miami, Fla., and vicinity__.... U4 2 See OS eS 5 | $5,520,000 | Tropical storm....| Maximum wind velocity of 75 miles py ber our from the southeast was re- 
corded at 2:07 p. m.; 5 persons kil and 115 injured; much property 
damage and loss to crops. 

Wagoner and Cherokee Coun- 9 | 4p. m....- 50 0 16,850 | Tornado-__.......- 5 persons injured; several farm homes, barns, and other buildings destroyed; 

ties, Okla. a and telegraph lines torn down; $16,500 property damage; crop 
oss 

Fayetteville, Ark., vicinity 183 150 0 1, 500 300 trees in woodlot blown down; path 400 yards long. 

Rain and sleet_...| Streets very slippery; number of accidents on icy highways reported. 

Pendleton, 300 0 6,000 | 5 persons injur 1 seriously; property damaged; path 1,200 yards long. 

New York, northern ‘portion Most of the damage in region between enburg and Malone; miles 

of State. of telephone wires torn down; many poles broken es traffic impeded by 
icy roads and blocked in places by fallen poles and trees. 

Long Island, eastern portion Coastal Thousands of dollars damage; cellars and roads flooded; railroad tracks 
washed out; much damage to boats, waterfronts, and bungalows. 

Atlantic City, N. J., and vi- Northeast storm. Storm centered on the morning of the 17th about 200 miles east of the 

cinity. Virginia Capes; extreme wind velocity of 72 miles per hour recorded; 
considerable damage along the New Jersey coast; in Atlantic City the 
high tide deposited sand to depth of 3 feet on streets adjacent to the 
boardwalk along the Inlet section; portions of Atlantic City and Ventor 
which had stood high and dry through dozens of storms were 
flooded and residents of the island, from one end to the other, were bailing 
out cellars and basements; considerable property damage. 

Block Island, R. I_........---- Paes OS ae eee Wind, 62 miles per hour from the northeast, highest recorded in 20 years; 
damage to wires, poles, roofs, and small buildings. 

Scranton and Wilkes-Barre, Snow and wind--__| 12 inches of snow occurred in Scranton and vicinity; highways blocked until 

Pa., vicinity of. cleared by plows; many motorists stalled in the drifts in the mountains, 
the dispatchers for the Delaware, Lackawanna and Western R. R. re- 
ported snow from 18 to 20 inches deep along their line east and west of 
Scranton; the Lehigh Valley R. R. reported snow 28 inches deep in the 
mountains east of Wilkes-Barre; this snow storm accompanied by gales. 

Baca County, Heavy duststorm.| Visibility considerably redu 

Elbert and jouglas c ounties, Visibility reduced to 3 miles. 

Colo. 

Minnehaha County, 8. Dak down because of weight of sleet on wires; path narrow. 

Grand Rapids, PETS Lie t mist froze on pavements; 4 persons injured by falling on slippery 


streets; traffic delayed. 
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